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The technical history far Projeet T, frcm its inception until August 

1945, has been recorded in Book VIII, Volume 3. It is the purpose of this work 

to present the activities of the Los Alamos laboratory from August 1945 until the 

end of December 1946, when the Manhattan District relinquished its control; No 

attempt has been made to Interpret events, or to forecast the importance of 

U 

scientific developments during this period. This book is merely a chronica* of 
the reorganization, philosophy and subsequent achievements which transpired in 
this critical interim period following the cessation of hostilities. 

It will be noted that this supplement is treated as an individual book 
and that for the sake of consistency, it follows the mechanical arrangement . 
used in the basic volume. This system deviates somewhat from the established 
standard for the Manhattan District histories, in its method of paragraphing, 
duplication, indexing and size* Approval for this deviation was granted for both 
the basic work and its supplement. 

The method of cross reference employed in this book requires some 
explanation* Whenever an allusion is made to material within the supplemental, 
volume, only the paragraph number is used as a partothetical reference, e.g., 
(par. 1*23)* However, to avoid confusion when reference is made to another 
volume of the Los Alamos History, a full description follows, e.g., (Book VIII» 
Vol. 1, par. 4.34). 

Historical material far this supplement came from the Director, 
Dr. N. B. Bradbury, the Administrative Associate Director, Lt. Col, A* W. Betts, 
the seven Technical Division Leaders: Carson Iferk, J. M. B* Kellogg, Marshall 
Holloway, Brie Jette, Max Roy, R. W. Henderson, and Ralph Carlisle Smith* 
Further assistance was rendered by J. F. Mullahey, Report Editor, and A* E* Dyhre 
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Business Manager. The various division Progress Reports were consulted 
frequently to maintain the chronological order of events, and the central 
files were extensively used for documentary material. 
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1. General and TeoHftnlcal Review . With the cloee of hostilities and the 
absence of national legislation on atomic energy, the Los Alamos laboratory and 
Manhattan Sigineer District were suddenly faced with the problem of determining 
a policy for a laboratory previously concerned with the production of an atomic 
weapon as soon as possible to end World .War II. Personnel problems existed which 
were not only difficult to surmount, but in many cases were insolvable because 
of the mental attitude of the nuclear scientists relative to a weapon production 
organization.' At that time, the laboratory staff could be divided into five 
groups: 

a. Academic personnel on leave from universities and colleges. 

b. Young Ph.D. '3 recently from graduate school. 

c. Graduate students with varying experience. 

d. Technicians, administrative, and clerical. 

e. Officers and enlisted personnel of the Army and Navy. 

The attitudes of these individuals were as varied as {heir backgrounds. Some 
wished to remain at Los Alamos, but were committed to other positions. Others 
were indifferent to the laboratory's future after victory was won. And as the 
technical and administrative future of the project was unclear, others preferred 
not to gamble on the outcome. 

Opinions, as to the future policy for Los Alamos, varied as much as the 
types of persons. One school of thought suggested the laboratory should become 
a monument; another group felt that it should conduct only peaceful research and 
abandon the atomic weapon; still a third group held that the design and 
production of atomic weapons must be continued. 

During this transition period, Dr. J. R. Oppenheimer relinquished direction 
of the laboratory and in October 1945 Dr. N. E. Bradbury assumed this position. 
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Dr. Bradbury* s philosophy for this interim period^ was one based on the 

assumption that Los Alamos would continue as an operating laboratory at its 

original site, and that both research and development on the weapon or matters 

IVi these v«specV», ; 
related thereto would be considered on both a short and long range,^ this policy 

generally <w4 instHvted 
was A approved A by General L, R. Groves. 

Plans were then established to build a strong permanent staff, and in so 

doing, the previous policy of paying the way home of laboratory personnel upon 

■ 

termination was discontinued, thereby creating the expected result of forcing 
the personnel to a decision .of staying or leaving. Those who stayed were by 
that act / committed to working for the success of the project. 

In lieu of an immediate policy, various programs were introduced as a 
stimulus. 

The Los Alamos University was begun in September 1945j to give a program 
of lectures for junior laboratory personnel,, Approximately 700 took advantage 
of this schedule and about 130 earned college credit for their work. 

Although members of the senior personnel left Los Alamos the year after 
V-J Day, the laboratory called upon a number of these to serve in a consultant*' 
status aiding the permanent staff in their problems. 

Various conferences were held during 1946, some highly classified. The 
University Affiliation conference held in July 1946, brought university 
representatives to Los Alamos to consider the possibilities offered at the 
laboratory for training graduate students. The climax of this conference 
program was reached in August 1946, when 57 consultants met with staff members 
of all. the Manhattan Engineer District laboratories and discussed the technical 
program. 

The Health and Safety program went forward with increasing emphasis, but 
in spite of this, two serious A accldents occurred in August 1945 and May 1946, 
resulting in the death of Harry K. Daghlian and Louis . Slot in. 
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The water shortage 'j|||jlch developed during the winter of 1945-1946 deserves 
special mention because it climaxed the resentment of many against the temporary 
nature and operation of the community and undoubtedly inspired or at least 
accelerated the exodus of many personnel. 

The technical organization was reorganized into seven divisions, each of 
which was under the leadership of an individual with extensive previous 
experience at Los Alamos. Besides these technical divisions, there were certain 
technical staff groups and an administrative division. In November 1946, the 
Technical Board and Weapons Panel Board were formed to aid the director. 

Weapon engineering continued to improve the overall design of the bomb. 
During the war, engineering had been conducted at* Los Alamos and field testlEI 
at A'endover Field, Utah. In the fall of 1945, this latter activity was trans- 
ferred to Oxnard Field, now known as Sandia Base, near Albuquerque, New Mexico. 

« 

Full scale high explosive production was transferred from Los Alamos to 
Inyokern. 

Further/ developments included a technique of packaging known as the "plug" 
type of assembly, and a new design of a "composite" implosion weapon using both 
plutonium and uranium-235. ~~> 

In connection with the "Weapon program, the laboratory undertook the 
technical direction of the Crossroads Operation. The Joint Task Force was to 
conduct three types of tests using the same type of weapon employed at Nagasaki. 
Dr. Ralph A. Sawyer was selected Technical Director with Dr. Marshall Holloway 
and Mr. Roger Warner as assistants. The responsibilities of the laboratory 
included recommendations for the overall character of the test; to prepare an 
account of expected phenomenon; to estimate the equivalent high ej?-losive yield; 
to prepare the firing circuits for the underwater test as well as timing system; 
to prepare the weapons. Two ships were assigned Los Alamos personnel for their 
operations, and a regular C-54 run was established between Janta Fe and 
Washington for close liaison. 




Crossroads Operation cost the laboratory approximately one million dollars, 
as well as the time of about one-eighth of the staff but it gave the laboratory 
gains, in psychological and technical values that were inestimable. 

2. Administrative Organization . For some time a strengthening of the 
administrative organization had been indicated. To this end Dr. Oppenheimer 
appointed Col. L. E. Seeman as Associate Director in charge of a new 
Administration and Services division. This newly formed division brought 
together these various groups: Administration, Personnel, 3hop3, Procurement, 
Technical Area Maintenance, ahd Safety. But it in no way affected the technical 
staff groups that continued to be directly responsible to the director. These 
were: Editorial, History, Patent, Health, Library, and Declassification. The 
formation of the Documentary Division^in August 1946, combined all these tech- 
nical staff groups except the Health Group. 

The Business Office was, of course, unaffected and continued its administra- 
tive functions for the University of California. 

The British Mission gradually dwindled after Trinity, leaving only one man 
at. the end of 19J+6. Three of its members participated in Operation Crossroads. 

Three major- problems faced the Fersonnel Group: Maintenance of an adequate 
staff; replacement of approximately 1600 enlisted men as they were discharged; 
staffing B-Division for the Crossroads Operation. 

A new set of classifications and salaries was drafted, and approved in 
February 1946, providing a greater inducement for those who had received higher 
salaries elsewhere. This new schedule of salaries aided in the vigorous 
recruiting drives to fill the vacancies left by the men in the Special Engineer 
Detachment and to build up the complement of B-Division. The Bikini test 
program was not popular with scientists generally and it was necessary to offer 
a premium wage in anticipation of overseas duty. 

The Personnel Office had certain personnel services including housing, maid 
service, laundry facilities which ultimately were given to the Zia Company, and 



a section of the group/ supervised the newspaper, automobile allocation, the 
radio station and the stationery stockroom. These functions, too, were trans- 
ferred to the Army and the Zia Company. 

The progran; facing *the Shop Group changed from stress on production to 
emphasis on experimental work. Additional space was available about this time. 
A redistribution of activities and personnel occurred, so that every individual 
might be employed to better advantage in meeting schedules. 

Frobleiiis facing the group varied. A reduction of hours curtailed the take 
home pay of individuals. Housing remained a critical situation. The $100.00 
monthly incentive pay was discontinued about the same time the termination of 
return travel reimbursement was announced. Many enlisted men were discharged, 
further reducing personnel, and production fell behind schedule. A system was 
arranged whereby plastic and metal machine orders were produced in West Coast 
shops. This relieved the Los Alamos machine shops of an overwhelming schedule, 
and allowed them to work on more difficult technical problems and special 
fabrications. One such job was constructed on the fast reactor. 

Although operations in the Procurement Office were simplified greatly at 
the end of 1945, requests for materials were as diversified as ever. One 
contributing factor^ in this case, was the purchasing for the Bikini test3. 
Approximately 300 tons of equipment was secured for this operation. 

The Property Section was combined with Procurement in April 1946. A 
tight property system was inaugurated the latter part of 1946. 

The Technical Area Maintenance Group provided maintenance and construction 
services necessary for the physical operation of the laboratory in collaboration 
with the Army Maintenance Groups until February 1946. At that point the Army 
craft shops were discontinued and the Tech Area craft shops become r«* ; onsible 
for the entire technical area. 

The safety program was originally divided into Post and Technical n r>. . 
groups. However, they were centralized in January 1946 under the Fost Safety 



Engineer, and the position of Laboratory Safety Engineer ceased to exist. The 
slight tendency on certain technical division safety organizations to lose 
intere3t and gradually disintegrate finally led to the appointment of a 
Laboratory Safety Engineer in December 1946. It was intended that he should 
set up a specific safety program for the technical area and work in conjunction 
with the Post Safety organization. 

The Photographic Group set up an expansive program during this period to 
increase their service facilities for the technical divisions. New equipment 
was added which not only increased the versatility but improved the technique 
of photography and duplicating systems employed. 

The Health Group, which was independent of the Administrative Division, was 
primarily involved in termination procedures and establishing a peacetime health 
program at this time. Particularly was this group concerned with the two 
radiation accidents in September 1945 and l.'ay 1946. The symptomatic reactions of 
each individual involved were followed closely and case histories prepared. 
Activities with radiolanthanum were watched, as were the activities with plutonium 
and polonium. Two other responsibilities outside the routine categories included 
the Health Group's participation in Crossroads Operation. Training cours-;.; on 
basic physics and radiation problems were given by members of the Health Group 
to Army, Navy and Public Health doctors on Colonel Stafford Warren's staff. 

The other extraneous phase of health research concerned additional 
information for decay curves on radiation from the Trinity test. 

The Business Office was the direct representative of the Contractor and as 
such, was interested in all phases of the laboratory operations. Its f ur ct ion-s 
included: tlv Laboratory payroll, attendence reports, travel disbursement.-: , 
payments for purchases, consultant fee3. In addition it held the pur.se strin"; 
for the nursery school, the newspaper, the radio station, the hospital and school 
cf..\ loyees , and the technical library. It also handled all coapensah] e ace Merits 



which occurred during this period, including the fatal accidents of Harry K. 
Daghlian, Louis Slot in and Joshua I. Schwartz. Further services rendered by 
this office included a check cashing facility and the establishment of life 
insurance and group hospitalization insurance to provide benefits for persons 
employed at the Project. 

3. Theoretical Physics Division . This division continued its wartime 
program on a modified and reduced scale v/ith the added interest of intensified 
research on thermonuclear systems. It devoted much time to the hydrodynamical 
problems in the interpretation of the blast measurements at Trinity, Hiroshima 
and Nagasaki; and effort was spent on the radiation hydrodynamics of the 
implosion fission bomb. 

Further research on these programs resulted in theoretical developments 
on a "composite" core for the weapon, on the "alarm clock" - thermonuclear 
system, and on the fast reactor, which was constructed by the Physics Division 
and in operation by November 1946. 

4. Physics Division . The former Research Division and F-Divis ion. were 
amalgamated into a Physics Division in November 1945 with a combination of the 
work performed by the old divisions, plus the Inclusion of the study of fast 
chain reactions. Of necessity there was much reorganization and rearrangement 
of groups and their responsibilities. 

During the period under discussion, the fast reactor became a reality. 
The cyclotron, the Cocke rofWtfalton accelerator, and the "short r&nT^TajTTie 
Graaff , borrowed during the war were purchased for Los Alamos, and experimenta- 
tion continued with each of these particle accelerators. Inasmuch as the 
laboratory was unable to purchase the "long tank" Van de Graaff, from the 
University of 7/isconsin, a program to construct such a machine was approved 
early in 1946. The new Van de Graaff will incorporate certain new desirable 
features never before attempted, making it larger and more flexible than any 
in existence at the time of its conception. 




Other phases of research conducted by this group included experiments 
with the betatron and the chronotron, and studies in cosmic radiation. 



5» K- Division . Ihis division, formed in the fall of 1945, under Darol 
Froraan, was assigned a program of work, including both peacetime applications 
of nuclear energy and a continuation of weapon development. This schedule 
embraced: 



a. Maintenance of the iVeapon, insofar as the pit was concerned 

b. Critical Assemblies 

c. Bomb improvements 

d. Proposed mechanical methods of initiating thermonuclear reactions 

e. Optical and Lhgineering-Physics 



L'ain developments during 1945-1946, were concerned with stockpiling, and 
simplifying procedures of delivering and storing hot plugs. In connection with 
the field assembly program, the division established a training course for the 
Array Officers chosen for this operation. 

Two tragic accidents occurred to members of this division. In August 1945 
and September 1946 respectively, Harry Daghlian and Louis Slotin received fatal 
radiation while performing experiments with critical assemblies. These occurrences 
halted all such activities and brought about an elaborate system of remote control. 
A new safety program was pat into effect wherever active material assemblies which 
might reach critical were involved. 

6. Chemistry and Metallurgy Research Division . Late in October 1945, the 
Chemistry Metallurgy Division became CMR Division under Eric R. Jette, who 
assumed the position of Division Leader when the cc— division leaders, Joseph 
Kennedy and C. Smith left the Project. 

As with the case with the entire laboratory, a reorganization of thr 
personnel staff of the Division was required by the general departure of key 
individuals during this interim perioJ. 
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The Division program comprised metallurgical and physical studies of 
Plutonium and other transuranic elements; research and development work in 
polonium and plutonium chemistry; tritium research; research on the chemistry 
of the tranouranics ; radiochemistry studies, especially with radiolanthanumj 
and the effects of intense radiation. CKR Division continued its extensive 
manufacturing function of essential nuclear elements for weapon production, 
as well as a large service organization for production of nuclear materials 
for use by the other laboratory division. For example, it supplied the active 
material in appropriate shape and condition for preparation of the Los Alamos 
fast reactor. A very important watchdog function included a group for monitor- 
ing and decontamination activities in the technical areas, responsibility for 
counters and meters for detecting radioactivity and laundering of contaminated 
protective clothing. 

7. Explosives Division. The Explosives Division moved toward a simplicity 

f 

of structure with the close of the war in order to concentrate on various 
explosive research problems of great importance to the laboratory program. This 
was possible because certain wartime programs were discontinued or transferred 
to other installations. C. B. Kistiakowsky departed in October 1945, leaving 
Max Roy as the Division Leader. The program of X Division was generally 
divided into six groups. These were: Explosives research; explosives production; 
study of slow explosives; detonators; study of detonation and shock phenomena; 
and radiographic research. 

3. Ordnance Engineering (Z) Division . This division was established in 
the laboratory just prior to the termination of hostilities. It remained in a 
state of flux until late 1945, when a more formalized organieation was 
established. However, the division was split between Sandia Base at Albuquerque 
and the Los Alamos Laboratory, with testing sites a3 far apart as Wendover Field, 
Utah, and Salton Sea, California. This separation of effort, along with severe ^ 
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housing problems, greatly hampered the operation of the Division. The program 
of Z Division embraced five parts: testing of the components of the wea; ons 
under actual conditions to which they would be submitted; design of new 
components and redesign of existing components of the ordnance phases of the 
weapon j development of improved replacement iter.. 3 involved in the implosion 
weapon for use in the stock pile; stock piling of all component parts cf the 
weapon other than the nuclear components; and assembly of the weapons. 

9. Documentary Division . In order to relieve the Director of the super- 
vision of a large staff of special technical groups, a new documentary division 
was established in the Fall of 1946 which combined the groups having the 
responsibility for Library and Document Rocm, the Technical Series and History, 
report editing, declassification, classified information dissemination, legal 
and patent matters, and technical illustration and art work. Ralph Carlisle 
Smith was appointed Chief to this Division with Herbert I. Miller as his 
alternate. The new organization greatly improved the services of these; 
individual groups at the same time effecting a substantial reduction of 
personnel. 

10. Conclusion . The Los Alamos Laboratory operated throughout 1946y on 
the interim philosophy expressed by Dr. Bradbury in October 1945. lrogresi had 

been made in all the technical fields bearing on weapon development. However, 

1 

the laboratory was still without a clear-cut policy for its future. The 
Manhattan Engineer District had completed its mission. The Atomic Energy 
Commission would direct the course of the laboratory after 1 January 1947. 
Dr. Bradbury in anticipation of various questions which right arise in deciding 
the long range policy for Los Alamos , prepared a letter outlining the past 
history, problems of the laboratory and suggestions for a possible future 
laboratory program. This letter was presented to the Commission on its first 
visit to Los Alamos in November 1946. 

J 3.0 
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Chapter I 
GENERAL AND TECHNICAL REglgtf 
Necessity for Post ./ar Policy 
GENERAL 

1.1 With the close of the war and in the absence of national 
legislation on the subject of atomic energy, the Los Alamos laboratory and 
the Manhattan Engineer District were faced with the problem of determining 
an appropriate policy for a laboratory whose previous existence had been 
devoted to the problem of the atomic weapon. 

PERSONNEL PROBLEMS 

1.2 The laboratory had been staffed with almost ruthless abandon 
with personnel taken from Universities, from NDRC and OSRD laboratories, front 
industry, with graduate students, technicians, and scientists of every degree 
of eminence. Not only did the background and commitments of every individual 
vary, but their opinions as to the character arid future of the laboratory 
differed in almost every conceivable way. Intimately mixed with the civilian 
personnel of the laboratory were enlisted and officer personnel, many of whom 
with the cessation of hostilities had a profound change of attitude towards 
the technical work. In September 1945, the laboratory staff could be roughly 
divided into the following groups: 

1. Academic personnel on leave from colleges and universities 

1.3 Due to the rather sudden termination of hostilities and its 
occurrence right at the start of the academic year, most pf these individuals 
were not free to return directly to their universities and take up the normal 
course of academic work. Moreover, the extra-ordinary reputation gained by 
scieiice in the course of the war, and the specific achievements of phys^.sts in 
particular, led many universities to attempt to build up their technical staffs 
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which had been seriously depleted by the war. As a consequence, many 
individuals were approached with a variety of job offers from not only other 
universities and colleges but from industrial organizations. The salary 
increases offered provided a not inconsiderable temptation to "shop around" 
and this naturally occurred to a considerable extent. 

2. Young Ph.D. 'a very recently from graduate school 

1.4 Such individuals had experienced practically all of their 
scientific life in government laboratories from 1940 on. As a consequence they 
had become, in many cases unknowingly, accustomed to the speed, intensity, and 
particularly the technical and administrative services provided in xvartime 
laboratories. In many cases, these individuals were by no means certain as to 
the type of career they wished to follov/. Academic careers, industry, and 
government or atonic energy laboratories competed on reasonably equal ground. 
Again, the enhanced prestige of scientists led to a desire to see where the 
most attractive offer might arise. 

3. Graduate students of varying degrees of experience 

1.5 11 os t of these individuals had gone into war work as civilians 
fairly early in the war, interrupting their graduate careers at one, two or 
three years beyond the bachelor's degree. These individuals were faced with 
another type of problem: They had frequently acquired families as well as 
corresponding financial responsibilities. They had usually become rather 
specialised in specific fields and lacked the broader knowledge which their 
naturity might have implied. During the course of the war, they had lest touch 
with academic procedures and channels of thought, and foresaw that return to 
graduate work might be difficult. To all of them occurred the problem of whether 
or not to resume their graduate studies and the recognition that their failure 

to do so right in some way handicap them, later on. 
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4. Technicians, administrative and clerical personnel 

1.6 The more senior of these individuals were not infrequently on 
leave from other places of employment. While possibly less tied by previous 
commitments than scientific personnel, they nevertheless were concerned with 
the problem of deciding what to do with their personal careers. To some 
extent their problem was complicated by the fact that the more junior of thes 
people were not inf requently housed in the less satisfactory accommodations, 
and were therefore anxious to return to a more normal environment with the 
removal of patriotic pressure. 

5. Officers and enlisted personnel of the Army and h'avy 

l.~7 Individuals in unif ona were to be found in all the general 
classifications above, as well as on leave from industrial organizations. 
The higher ranking officers were usually senior personnel who had taken 
leave from universities or industry to accept coosrissions early in the war. 
Many enlisted personnel were products of the Special Training programs of the 
armed forces. Some of the enlisted personnel had been drafted and some had 
enlisted. All were tied in one degree or another to previous commitments, or 
to return to school, and by the almost universal bond of a desire to get out 
of uniform. Life in barracks for enlisted personnel, many of whom had had 
extensive technical training, had proved a serious trial. To the large 
majority of the enlisted personnel who liad performed so successfully and 
diligently during the war, the peace brought complete apathy and indifference 
to the problems and activities of the laboratory. Their one desire was to be 
discharged and return home to a "normal" life. 
V. ISCE LLA IIF 0U3 PROuLEL'S 

1.3 It is clear from the above that the individuals who comprised 
the laboratory staff at the close of the war made up a group of people who 
were far from certain that they wished to remain at Los Alamos, and in many 
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cases committed by decision or desire to departure. Not only was the technical 
future of the laboratory uncertain, but its admin5.stration was equally unclear. 
The combination of an absentee contractor and Amy administration of the 
community and auxiliary services had aroused a state of antagonism and irritation, 
that, for many people, could be solved only by leaving the Kill. These problems 
were combined with that of the generally indifferent enlisted personnel on whom 
the laboratory had come to depend. Another difficulty was presented by the 
civilian personnel who remained on the payroll of the laboratory, but who were 
also indifferent as to its future and awaited only the best, opportunity, from 
personal motives, to leave.' 7/hen all of these problems were added to the basic 
concern as to a proper philos^>hy for the laboratory, it presented an extremely 
complicated personnel picture. 
F roposed Philosophies 

1.9 Added to the many types of individuals representing the laboratory "* 
staff were almost as many opinions as to' what the laboratory should do as a 
peacetime activity. 7/hile a general classification of these philosophies is 
difficult in view of the many gradations of opinion and partial acceptance of 
portions of several points, of view, it is possible to present the major differences 
of opinion. 

1.10 One group, headed by one of the most senior members of the 

laboratory, contended that the laboratory should become a monument - that it 

or 

should be abandoned and its f unctions, if necessary, a nd thocrn which w^ r e. A usoful 
to peacetime activity, taken up elsewhere. 

1.11 Another philosJ)hy suggested that the laboratory should abandon 

its production activities in connection with atonic weapons, and should conduct 

* 

only peaceful research, or basic research whose application might be in the 
indefinite future. 
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1,32 Still another philosophy held that the basic purpose of the 
laboratory was tonic weapon research and development, and that for the present 
at least, the design and production of atomic weapons might or must continue.. 

1.13 Naturally, all variations and combinations of these philosophies 
existed, and were further complicated by the unresolved question as to whether 
or not a locution on an isolated mesa top in New Mexico, chosen for a variety 
of wartime reasons, was adequate or satisfactory as a peacetime location for a 
laboratory of any character^- 

Transition Period 

1.14 In the months immediately following the close of the war, it ie 
probably fair to say that technical activity came practically to a standstill. 
The intense technical effort which culminated in the delivery of atomic weapons 
at Hiroshima and Nagasaki when followed by the climax of victory not unnatural / 
resulted in a complete psychological deflation. 

1.15 In October 1945, Dr. J. R. Oppenheimer announced his intention 
to relinquish his direction of the laboratory. Early in October, Dr. 13. S. 
3raibury, at the request of Dr. Oppenheimer and Major General L. R. Groves, 
assumed the position of Director of the laboratory for an agreed six months 
period or until such time as national legislation was prepared and passed, r>> 
this occur sooner. 

1.16 In a talk delivered on 1 October 1945 to the Coordinating Co- .ci 
of the laboratory, Dr. Bradbury described his conception of a philosophy for t.;«. 
laboratory during the so-called "interim" period of its operation. This peri* 
was assumed to be that between the close of the war and the effective estabii: - 
ment of national legislation on the subject of atomic energy. A resume of tU. 

w dj.Bcussion is attached herewith as Appendix J. In brief, the. operational 
philosophy was based upon the assumption that Los Alamos would remain as in 
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operating laboratory; that its location v.-ould remain at the present site; 
that its problems and goals would be those pertinent to research and develop- 
ment of atomic weapons or matters related thereto,' that such weapon probL -js 
'.7ou 11 be considered both on a short and on a long range basis; and that the 
staff of the laboratory would decrease to approximately one-third of its war- 
time level due to the scarcity of housing and the departure of military 
personnel previously housed in barracks who 'would have to be replaced by 

civilians vdth families requiring houses. 

plans ftn the ^uhj^aWiAv sfe>*teii> which aqyeed iv\ partwrtVi 

1.17 The general A chai atUa 1 of . the philosophy of the laboratory as 

, , / . .^ ecpldiweei 

expressed by Dr. Bradbury (Appendix 1; wag appi ove ' d ^by General L. R. Groves 

in a letter date:! U January 1946/ (Appendix 2). Trie paramount problem of the 
laboratory, then, was to establish its internal technical and administrative 
structure, and to determine the composition of its technical staff. 

1,13 The state of indecision of many personnel of the laboratory^ 
during the spring of 19A6,was having a serious effect on the morale of the 
laboratory. It became- increasingly evident that the laboratory required for 
intelligent planning and for a vigorous program/ a staff whose size and character 
could be estimated definitely and a staff committed to and enthusiastic about 
the future of the laboratory. After considerable debate, it was decided to 
abandon, except for certain special cases, , the previous policy of paying the 
way home of laboratory personnel at any time the individual decided to terminate. 
Tiiis policy was announced in Kay 1946, to go into effect on 1 September 1946. 
The effect was exactly as expected - individuals, undecided prior to that tint', 
made a decision tc go or to stay. Those who stayed were, by that act, committed, 
to working for the success of Los Alamos. 
Peac e t ime Ac t iv ities Introdn c e . ] 
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led iii Jeptember 1945 to the establishment of the Leo Alamos University which 
was a facetious title for a program of technical lectures given as semi- 
traditional academic courses to junior laboratory personnel. The intent behind 
this proposal was to facilitate as far as possible the return of enlisted 
personnel and junior civilian personnel to coraplete their academic training. 
;iince these courses were conducted during normal working hours, they conflicted 
with the day to day operation of the project, and 3erved largely to confuse 
further the problem of individuals trying to build up the laboratory. The 
schedule of courses and the lectures is given in Appendix 3. Approximately 673 
men availed themselves of this opportunity, and 134 were given college credit 
for their work. (Appendix k shows complete statistics on enrollment and earned 
credit in each course). 

PROGR/dl FGK C0SI5ULTAKT3 

1.20 Although a number of the senior personnel leaving Los Alamoa 
during the twelve month period following the war/ left there with strong 
convictions concerning their future association with classified work and with 
atomic weapon research in particular; a larger number recognised the general 
need for this type of work to continue and felt to varying degrees some wish or 
willingness to participate. The laboratory also recognized desirability of being 
abl? to call upon, where possible, previous members of the laboratory for 
consultation in connection with laboratory problems. Accordingly, an extensive 
program cf laboratory consultants 'was set up which was implemented by periodic 
visits of personnel to the laboratory to work with its present staff on problems, 
many of whiok tad their root3 in the wartime existence of the laboratory. 



AFRIL CONFERENCE 

1.21 Various conferences on hirrhly classified matters were scheduled 
during IS'-/-, one- of lie mor«- important being the conference on the "Super" held 
1? April to 2 ; A^i 11 and 1< :: by Dr. ndw-r-.i Teller, (par. 3.19). 
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UNIVERSITY AFFILIATION CONFERENCE 



1,22 During the course of operation of the laboratory, it became 



apparent that not only could the techniques of the laboratory (where declassif iable) 
add to the advance of science in the country, but that the laboratory could 
profitably use some form of cordial relations with universities. While it was 
recognized that the laboratory could not become a regional laboratory of the type 
being proposed for Brookhaven and Argonne and suggested for Clinton, nevertheless, 
there appeared to be certain aspects of this procedure which could be applied with 
profit to Los Alamos. Accordingly, in July 1946, representatives from universities 
west of the Uississippi river were invited to a conference to explore the 
possibilities of cooperation between the universities of that region and Los 
Alamos. The conference centered on the possibilities which Los Alamos offered 
for the training of graduate students in physics and chemistry and particularly 
in the facilities which the laboratory offered for thesis work leading toward the 
doctor's degree. While the laboratory could only offer responsibility for the 
direction of the thesis work of graduate students in fields of interest to the 
Laboratory, such thesis under appropriate conditions could be evaluated by the 
university granting the degree and conducting the. examinations. The report of this 
conference is exhibited as Appendix 5. 
AUGUST CONFERENCE 

1.23 This consultant and conference program had a type of climax 
in the sunsner of 1946 with a large conference held between 19 August 1946 and 
24 August 1946 which was attended both by the staff of the laboratory, roejabers of 
the staffs of other MED laboratories, and by consultants to Los Alamos. The total, 
attendance from outside the laboratory reached 57 and the technical program as 
well as the inforaal conferences on laboratory activities covered six. days. The 
formal program of the conference is attached as Appendix 6. 
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Health and Safety Program 

1.24 Of primary concern to the scientific personnel of the laboratory 
was the nature of the medical care provided for the staff of the laboratory and 
for the residents of the community. During the war, most of the medical personnel 
at Los Alamos were in uniform - as their discharge became imminent, it became 
necessary to employ civilian doctors. At the same time, it beeajiie evident that 
as a peacetime activity, the laboratory could not in any sense afford to take any 
chances with human life. It was therefore necessary to place an increasing 
emphasis on the medical research and industrial health research program of the 
laboratory, as well as its general safety practices. The Director cf the 
Laboratory issued a directive to the effect that any practice, known to be unsafe, 
w^s to be stopped, irrespective of its priority and importance to the laboratory 
program. In the spring of 1946 the possibility of establishing a link with a 
well known medical school was explored in order to provide a board from whon: advic 
on medical matters might be obtained. This culminated in an agreement with 
»Vashington University at St. Louis, Missouri,where such a board was established, 

RADIATION FATALITIES 

1.25 In spite of the increased emphasis on safety, two serious 
accidents oc cured in the course: of technical work. Both of these occurre i during 
experiments involving critical assemblies, the first occurred on 21 August 194!, 
and resulted in the death of Harry K. Daghlian on 15 September 1945, and the sec on 
on 21 May 1946 resulted in the death of Dr. Louis Slot in on 30 l£ay 1946. The 
second accident emphasized the fact that such accidents could occur with the moat 
senior personnel in charge, and led to the establishment of a system of reraott 
control for the necessary experimentation in this field, (par. 5.16, 5.19). 
Water Shortage 

1.26 No other serious laboratory disasters occurred during this per i 
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although the water shortage during the winter of 1945-46 for its severity and 
duration requires special mention (Book VIII, Vol. 1, par. 5-4 d3). This event 
was the climax in the bitter resentment to the systen of Los Alamos Community 
operation, and doubtless hastened or inspired the exodus of many personnel already 
: •• unhappy with existence at Los Alamos. 
Technical Organization 

1,27 Prior to the elose of the war, the laboratory, In addition to 
certain technical and administrative staff groups, vras composed of technical 
divisions as indicated in the table below: 

Date Left Project 



Chemistry and Metallurgy (Qi) - Joseph Kennedy 20 December 1945 - 

Cyril S. Smith 2 January 1946- 

Physics (R) - Robert ft. Wilson 3 February 1946 

Physics (F) - Enrico Ferod 31 December 1945 ~ 

, Theoretical (T) - Hans Bethe 2 January 1946 " 

Explosives (X) - George Kistlakowsky 17 January 1946 

Gadgets (G) - Robert Bacher 15 January 1946 

Engineering (Ordnance) (z) - J. R. Zacharias 1 November 1945' 

1.28 These individuals left the laboratory on the dates indicated, 

but in most cases the .administration of the Technical Division had been transferred 

and reorganized as indicated below: 

Chemistry and Metallurgy (C3£R) - Eric Jette 

Physics (P)( Division combined) - John Kanley 

Theoretical (T) - George Placzek 

Explosives (X) - Uax Roy 

Experimental (old Gadget) (M) - Darol Froman 

Engineering (Ordnance ) (z) - Roger Warner ( 

Documentary (D) (August 1946) - Ralph Carlisle Staith 

1.29 In July 1946, J. H. 3. Kellogg assumed direction of the Physics 
Division in order to leave lianley freest his request, to engage in experimental 
work, and in November 1946, R. D. Richtmyer took over the Theoretical Division. 

1.30 In practically every case the laboratory was fortunate in 
obtaining the services a3 Division Leader of individuals who had had extensive 
prior experience in the laboratory and who, in many ca3es, had been in positions 
of high responsibility in the divisions which they were now directing. 
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1.31 As has been shorn) (par. 1.28), the laboratory '.vas organized 

eventually into seven technical divisions,- and certain technical staff groups 

and an Administrative Division, These divisions in turn were divided into groups 

having particular but closely inter-re lated responsibilities. The detailed 

technical history of the laboratory is set forth in the monthly progress reports 

of each Division. The interaction of these reports with each other and the 

corresponding general technical advance of the laboratory over a broad field may 
and 

be less clear, will be discussed in more detail in the following chapters . At 
A 

the same time, the specific identification of these groups and the general nature 
of their individual responsibilities will be- described at greater length. 
TECHNICAL ADV130RY BOARDS 

1.32 In November 1946, there were organized two technical committees 
to assist the Director in formulating the technical program of the Laboratory. 
These were known as the Technical Board and the Weapons Panel. The former was 
comprised of all Division Leaders, and the latter of the Division Leaders of , 
Ordnance Engineering Z, Chemistry and Metallurgy CUR, Explosives X and M 
Divisions. The functions of these two groups rapidly became indistinguishable 
and their separate meetings gradually merged into one. The coordinating council, 
comprising group and division leaders and certain senior scientific personnel, 
was continued as the interim council. However, the colloquium composed of all 
staff members^ was discontinued. 

Continuance of the .Ve apon Engineering Program 

1.33 iYhile the technical program of the Los Alamos Laboratory took 
some time to evolve, it was clear from the end of the war that there remained a 
considerable progran of pure ordnance engineering of *he weapon. Necessarily, 
this phase of the development of the bomb had bticn neglected or hurried in. order 
to bring the weapon into the conflict at the earliest possible date. The need 
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for overall design improvement was, however, apparent to all. During 
of the war, all of the engineering had been conducted at Los Alamos with; the?- M<^P 
malor portion of the field test activity carried out at Wendover Field, Utah, 



The selection of this site, while advantageous from a security point ;?6f i .view'i'i 
gave rise to practically insurmountable difficulties in peace time due to, its 
great distance and relative inaccessibility from Los Alamos. In the fall of. 
1%5, arrangements were completed to transfer this activity to .Cxnard Field,, 
now known as Sandia Base, near Albuquerque, New Mexico. A modest number of 
buildings were already available together with facilities for troops /!£\The •* 
nearby Kirtland Field was employed 
program, A portion of the explos_ 

• • • •• *-< * ^^m^^Mm^sm^ 

to the Port V/ingate Depot near Gallup, New Mexico, TFiis v<*ill be discussed'at '% 
greater length in connection with Z-pivision (Chapter VIII). 




1.34 During this same time, the Salton Sea Navy base which had been :'v 



of some use during the spring and summer of 1945 was utilized as the major test 
location of the Ordnance Engineering (Z) Diyision, and the major portion of its V 
drop test program conducted there. i 

1.35 As will be seen later, in discussion of Explosives (X) Division . 

.•i 

(ch.rVII ), facilities for full scale- high explosive production were loss d -down 
at Los Alamos due to lack of personnel and the deterioration of the temporary 
' ] buildings, in which;theoe ; lines; were housed! The Inyokera (Calif ^^^iR^y^^i^ 

■ "•*" • <■.'",- vvvr - .-. , . :* £•* im. 

- "wh^h' had been Janitaal^drduring'tne, wiar for the production of experin^ft^lvha^.i^j 



'scale castings" was 'now ov erodes igned for this' 'purpose. Accordingly, ';a^raHgerHei}fe§ 
were made with the/ Navy Bureau of Ordnance to carry put full, scale cast In 
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■'•''**'iS^'"^. ■'"'''■ ,, ".* : "'''- '■''■'' ;/ •■■''■ '•■■'■■;.'■ .' 

¥ ^operations ' at this location," and the plant , was X revised accordingly ^'^M^lj^&E^, 
reasonably satisfactory full scale^ ; castings'j«is.. -begun ..in the winter^ 
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DELETED 



1.37 The basic design of a "composite" Implosion weapon using both 
Plutonium and uranium 235 was developed for use under . implosion conditions similar 
to those previously employed for pure plutonium. (par. 3.17) 
Crossroads Operation 

1.38'In December 1945, the laboratory was informed that a test of 
atomic weapons against naval vessels was proposed, and the laboratory was 
requested to undertake the technical direction of this test as well as to supply 
the atomic weapons to be used therein. Preliminary meetings were held in 
December 1945 and January 1946, during the course of which it was decided to: 

1. Set up a Joint Task Force Operation with the Army, Navy, and 
Manhattan Engineer District. ' 

2. To employ the same type of atomic weapon as used at Nagasaki. 

3. To recommend three types of test to be conducted in the order given 
below: 

Able: Air burst over an array of representative ships. 

Baker: Shallow water burst under an array of representative ships. 

Charlie: Deep water burst under an array of representative ships. 

r 

1.39 The atoll of Bikini in the Marshall Islands was selected by 

the Navy as a satisfactory location for tests "Able" and "Baker" with possibility 
that test "Charlie" might be conducted on the deep water side of the atoll. 

1.40 The laboratory selected Dr. Ralph A. Sawyer as Technical 
Director for this operation, - with Dr. Marshall Holloway (B-Division) and Mr. 
Roger Warner (Z-Division) under him as heads of the Los Alamos experimental 
groups and weapon preparation groups respectively. 



A 

1.41 The question of what weapon to employ in these tests was the 
subject of much discussion. The recommendation of the laboratory was to employ 
the Nagasaki type weapon, in spite of the fact that a different type of weapon 
existed and was urgently in need of test. The basis for the laboratory's 
recommendation came from the following arguments: 

1. The purpose of the test was purely and frankly military. It was not 
even certain that an accurate measurement of nuclear efficiency and equivalent 
high explosive yield would or could be obtained. Therefore it was important 
from the point of military strategy and tactics to employ a weapon which had 
previously been used in combat over a city in order that the use of the same 
weapon under different types of circumstances might be compared. 

2. Kad a new and untried weapon been employed, and had poor efficiency 
been obtained, the laboratory and the Joint Task Force would have been seriously 
criticised for not using a "proven" weapon, 

3. In view of the nature of the tests in which the effect of an atomic 
weapon was primarily to be studied rather than the weapon itself, the laboratory 
was unwilling to employ a new weapon under these circumstances when the actual 
character of the weapon's behavior might be difficult or impossible to ascertain. 

1.42 The responsibilities which the laboratory agreed to accept for 
this operation, in addition to supplying the technical direction were as follows: 

1. Prepare recommendations' for the overall character of the test including 
disposition of ships, height (or depth of burst) and nature of weapons to be 
employed. 

2. Prepare a "Handbook" of phenomenon to be expected from the operation 
in order that other participant!) might have a technical guess as to what to 
expect and thereby make more reasonable technical preparations. 

3. Be responsible for at least one definite estimate of the equivalent 
high explosive yield "of the weapon. It was decided to attempt th-i* by radio- 



chemical methods, by photographic methods (for the air burst) and by fast 
neutron measurements (for the air burst). The technique of estimating yield 
from blast measurements was assigned to the Navy Bureau of Ordnance. It will 
be noticed that the underwater burst presented the greatest problem of 
measurement from the point of view of possible failure of the radiochemical 
technique. This problem was particularly serious in view of the fact that a 
weapon had never before been detonated with water as the surrounding medium. 
While no serious doubt existed on this matter, it was nevertheless not completely 
certain that an atomic weapon would transfer energy to a more dense medium in 
exactly the same manner as it would transfer energy to air. Accordingly one 
timing measurement was conducted to measure the time from first current to the; 
detonators to the first appearance of ionization due to the gamma rays emitted 
by the bomb. A proper value of thi3 time would Indicate "normal 11 performance, 
whereas too small or too great a value would suggest a "sub-normal" perf ormance. 
Fortunately the radiochemical technique was successful and the time measurement 
merely supported the radiochemical observations, 

U. Prepare the firing circuits for the underwater test, as well as the 
timing system with radio links, both transmitting and receiving, to be associated 
with both tests. 

5. To prepare the weapons for both tests, including the preparation of an 
appropriately engineered barge from which to suspend the weapon for the sub- 
surface test. Included in this responsibility was the supervision of the training 
of practice flights prior to the actual drop. 

1.43 The original target date set for the tests, namely 15 May 1946, 
v/as such as to require that no equipment to be involved in the test could be 
developed or engineered to appropriate specifications. It was necessary to employ 
equipment already on hand or which could be easily modified to do the job required 
of it. This posed a particular problem for the radio links involved in the 
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transmission and reception of radio timing signals at definite time- interval*: 
prior to the detonation cf the weapons. The haste with which these had to •„•<-• 
procured and modified fro- stock items, intended for another purpose, was such 
as to introduce a marginal character into this piece of equipment freer, which the 
aost tedious difficulties developed during the course of the sunmer. Although 
the tests were subsequently delayed by Preaidental announcement on 22 l/arch V?i ■>.. » 
this additional time, of course, did not suffice to permit any change in equips.,' 
then ordered and in process. The delay of the test may actually have dork- mora 
harm than good to certain phases cf the operation where the psychological "let- 
down" was severe. However, it is probable that the additional time was r>ioat 
profitably for some of the engineering and logistic phases of the operation, 

1.UU Two ships, the Cumberland dound and the Alberraarle- wore assigned 
to Ley Alamo;; personnel for their operations. The former was the headquart eiu* of 
i)r. holloway and was appropriately modified as a laboratory ship; whereas bh« 
latter v..s the headquarters of Pr. earner and the bomb assembly group.*; a,:i rao 
suitably reworked for the assembly operations. A weekly C~% run was es tab-Vie' -d 
between banta Fe and Washington D. C. to permit the necessary close lie is fir- 
between the laboratory and other technical personnel in daphingtcri. 

1.45 The detailed report? of the technical operation may be feu-. -i 1 . 
<bT. 10 No. 1, Other reports exist from the other agencies participating hu 
nature of '.11 of these is not known to the laboratory. 

1.A6 The cost to the laboratory measure:; in dollars of addition - .' 
procurement is rea dily one million dollars . Jl took the time of about If-'*' 
laboratory personnel ( approx iffi'- 1 e 3y one-eighth of the Laboratory statu) to.- < . h 
nine months . .Vhlle technical divisions located at Ion ALamon were adv. iu- iy 
af fee ted by i he t'rossrov.ds operation, the effect on the Ordnance iriginc^r '■ !:;) 
Jivisaan t; lit between L03 Ala&cu and Albuquerque was cr.or. - ous and rest" • 
£ • almost total slot page of their developa-'ent and ereeine^ring program? a? ■■ ■ 
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of the necessary preoccupation of .their senior personnel with the Bikini effort. 

1.47 Although Crossroads involved a high cost to the laboratory, this 
operation was not without its gains. It occurred at a time when the laboratory 
was seriously engaged in post-war reconstruction, and may have given to the 
laboratory an objective or goal, which while not entirely welcome, was not with- 
out its psychological advantage. Furthermore, the ability of the laboratory to 
produce satisfactory weapons after the departure of much of its senior and 
. experienced staff, was undoubtedly a demonstration whdch had favorable effects 
both within and without the laboratory. Similar to this effect was the ability 
of the laboratory to participate strongly in an operation rather definitely in 
the public eye. » 

' 1.48 The operation was not lacking in technical gain, as well. Aside 
from the fact that it provided laboratory staff with additional experience in the 
practical conduct of atomic weapon tests which could only be useful in the planning 
stages. of necessary subsequent operations, it supplied certain technical data the 
ultimate significimce of which should not be underestimated. The- fact that the 
Bikini weapons had almost identical efficiency with those of the same type • 
detonated previously, was soraethlng of a surprise and may not yet be fully under- 
stood. The rise of the vapor column in the air shot suggests further problems to 
be worked on, besides demonstrating the absence of fall-out where dust is hot 
present. The underwater shot proved the basic assumption that/ an atomic weapon 
behaves satisfactorily with a water surrounding, as well as giving an excellent 
large scale demonstration of the water column effects to be observed, and showing 
new phenomena. The existence of a more penetrating radiation than can easily be 
accounted for was observed substantiating certain physiological observations in 
connection with the Nagasaki detonation. 

1.49 The detailed technical report of Bikini will be found in Bock 
VIII, Vol. 3. 
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Chapter II 

ADMINISTRATIVE ORGANIZATION 

Introduction 

2 # 1 As has been pointed out before (Book VIII, Vol. 2, par. 3.20), 

the reviewing committee had spoken of the need for an Associate Director and 

the 

an Administrative Assistant to relieve the Director of some of multitude of 
problems that were brought to him personally. This was accomplished in a 
measure by the appointment of David Dow to the position of Assistant to the 
Director, but a further strengthening of the entire Administrative Organization 
was indicated. 
Administrative Structure 

ASSOCIATE DIRECTOR APPOINTED 

2.2 In the fall of iy45, Dr. Oppenheimer decided to utilize Col. 

L. E. Seeman (General Groves 1 liaison officer at Project "Y"J as his administrator 
and arranged for Col. Seeman' a permanent assignment to Los Alamo3. On 31 October 
1945, Col. Seeman was appointed Associate Director to K. E. Bradbury, (who had 
accepted the position of Director after the resignation of Dr. Oppenheimer in 
October 1945). He was further designated as of f icer-in-charge of the Santa Fe 
Area, Manhattan District. This dual responsibility embraced not only the 
military divisions including Security, Post Command, Area Engineer and the 
hospital, but also the Administrative and certain technical functions of the 
laboratory. 

ADL1 N IS TRA TION AMD SERVICES DIVISION FORLLED 

2.3 To bring about a closely knit Administration and Service 
Organization, a new division was set up in December 1945 with Col. Seeman as 
Division Leader and Col. A. '.V. Betts, as his Deputy, comprised of the following 
groups : 



A-l 


Administrative (Irour 


David Dow 


A-2 


Personnel fJrouri 


R - J • Df/ns nn 
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A-4 


Procurement Group 


Harry S. Allen 


A-5 


Tech Area Maintenance 


Lt. Robert C. Hill (USNR) 


A-6 


Safety Group 


Eldon E. Beck 



About April 1946, Mr. E. J. Demson was made Assistant Director and John Young 
was made Personnel Group Leader. 

2.4 The arrangement seemed to function very well as evidenced 
from a letter by N. E. Bradbury to Robert M. Underhill on 28 January 1946, 
which is quoted in part? "We have found that to have Colonel Seeman acting 
as Associate Director as well as Area Engineer has been of the greatest 
assistance in smoothing and expediting the relationships between the Technical 
Area, the Post Military organization, Lt. Col. Stewart's office, and the 
District Engineer. I quite concur that this arrangement can serve as an 
additional protection to the University". 

TECHNICAL STAFF GROUPS 

2.5 The following technical staff groups remained unaffected by 
this change and were directly responsible to the Director: 



A-7 


Editorial Group 


David R. Ioglis 


A-S 


History Group 


David Hawkins 


A-9 


Patent Group 


Major Ralph Carlisle Smith 


A- 10 


Health Group 


Dr. Louis Hempelmann 


A-H 


Library Group 


Inez O'Brien 


A-15 


Declassification Group 


Frederic de Hoffmann 



The Technical Staff Groups reporting directly to the Director were considerably 
reduced by the formation of D Division under Major Ralph Carlisle Smith in 
C..J August 1946. This new Division absorbed A-7 Editorial Group, A-S History Group, 
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A-9 Patent Group, A-14 Library and Document Room, A-15 Declassification Group, 

the Teclinical Series Group previously under Dr. Hana Bethe of the Theoretical 

(par. 9.1) 

Division, and the duties of the Assistant Director, Mr. Demson./ A-1D Health 
Groups under direction of Dr. Louis Henpelmann, remained as the only independent 
staff group. These will be discussed later, (par. 2.72ff) 

BUSINESS OFFICE 

2.6 The Business Office, A-ll, of course, continued its administrative 
function for the University of California under the supervision of J. A. D. Muncy, 
Business Manager, until 1 June 1946 when A. E. Dyhre assumed that position, 
(par. 2. S3 through 2.129). 

BRITISH MISSION 

2.7 The British Mission personnel started departing from the 
laboratory shortly after the Trinity test at Alamogordo Air Base on 16 July 1945, 
leaving only Ernest Titterton as their representative in the laboratory at the 
close of 1946. During the spring and summer of 1946, W. G. Penney, J. L. Tuck, 
E. VV. Titterton served with B Division in Operation Crossroads. 
Organization of A and 3 Division December 1946 

2.8 As time progressed, certain changes in the organization of the 

A and S Division were made to keep it streamlined and functioning as efficiently 

as possible. These changes will be discussed at greater length throughout this 

chapter under the various groups. At this point, the organizational set up at 

the end of 1946 is considered sufficient: 

Associate Director for Administration 
& Services Col. Austin W. Betts 

Assistant Associate Director for 

Administration and Services Henry Hoyt 

A-2 Personnel Group John V. Young 

A- 13 Central Mail & Records George S. Challis 

A-3 Shop Group Gus Schultz 

T 



A-4 3 



upply and Prop tarty Group 



Harry S. 



Allen 



A-5 Tech Area Maintenance 



Hobtrt C. Hill 



A -6 Safety 



Conrad 



Thomas 



A-l Photographic Group 



Lor is Gardner 



PERSONNEL GROUP 

2.9 By way of reviewing the personnel situation, an atteir.pt had 
been made under C. D. Shane's direction, beginning in the sunraer of 1944, to 
organize the Personnel Office in such a way that it might carry out its 
responsibilities in the administration of a large laboratory. Specific functions 
were assigned various members of the office, and the record keeping system was 
revised and completed. 

2.10 The demands of the growing laboratory for new employees 

continued to be the major concern of the Personnel Office, and the recruiting 

> 

function absorbed most of the attention of the small staff. Enlargement of the 
staff to carry on more adequately the other functions could not be considered 
because of the housing shortage. Administrative needs for personnel were 
properly subordinated to the needs of the technical staff. 



February 1944, plus Shane's understanding with the Area Engineer and Contracting 
Officer, Lt. Col. S. L. Stewart, that local decisions on salary matters would be 
reviewed only in terii^ of stabilization ruleti, broke the deadlock on salary 
administration which had plagued the laboratory for more than a year. From the 
middle of 1944 until the end of the war, routine cases of reclassification arid 
salary adjustment were processed with minimum delay and disagreement, but spec i;. J 
cases not in strict conformance to the rules as interpreted by the Area Engineer 
continued to be troublesome. For example, proposed increases of salaries above 
the "CSliD scale" were usually disapproved even though government stabilisation 
regulations v.- ere not. violated. The 03RP scale was a rule of thumb based or 



2.11 The personnel policy for the laboratory, finally approved in 
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education and experience which the laboratory regarded as appropriate for a 
norm or average, but which wa3 considered a maximum by the Area Engineer office. 

2.12 With the end of hostilities in August 1945, the tremendous 
pressure on the laboratory to produce results quickly was eased, and it waa 
possible to consider the organization of a permanent peace-time operation. 

2.13 Three major personnel problems faced the laboratory at that 
time. In order of importance, they were: 

1. Maintenance of an adequate scientific staff, nov/ that the urgency was 
at an end and many staff members would be returning to their pre-war po3ts or 
would be considering attractive offers from other laboratories. 

2. Replacement of the approximately 1600 young scientists comprising the 
Special Engineer Detachment who would shortly be discharged. 

3. Staffing a special division for technical operations of the Bikini tests 
scheduled for the summer of 1946, 

2. 14 The problem of holding a scientific staff together was exaggerated 
by uncertainties as to the program of the laboratory and by the rigid system of 
salary control left over from war-time operation. Most scientists who considered 
remaining/ were willing to gamble on the program, since it was beyond the authority 
of those in charge to establish a long term plan at once. They could not be so 
sympathetic with the perpetuation of the salary stabilization program, since they 
had ample evidence in the forai of eager offers from other installations that war- 
time controls v/ere not inhibiting our competitors for their services. This crisis 
was met by an emergency operation which involved waiving the stabilization ruler; 

in case after case otfv an individual basis. Meantime a more realistic set of 
classifications was hastily drafted and finally approved 1 February 1946 (Appendix 1 
No. 2 ). The new classifications and salaries provided a necessary inducement 
although in many cases scientist" persuaded thens elves to stay here in the face 
of even higher salary offers elsewhere. Intangibles such a~, anticipation of 
interesting and productive work, ?. belief in the n^cc; city of the -.vera, in t) 



national interest, loyalty to the laboratory where their careers had started, 
the fascination of the surrounding country, all played an important role in 
keeping a competent group of scientists at los Alamos. 

2.15 The loss of personnel which faced the laboratory because of 
anticipated discharges in the SED was met by two programs of recruitment. . Those 
men who had proved themselves competent while serving in uniform were offered 
civilian jobs and a formal request for military discharge, for the convenience 

of the government, if discharge was not imminent, on the condition that they would 
agree to stay Tof* at least six months. A considerable number of these offers were 
accepted, and in many cases the offer from the laboratory was useful in obtaining 
an accelerated discharge under War Department regulations. A vigorous program of 
outside recruiting was also organized, and schools throughout the country were 
visited to interest premising students in employment here. 

2.16 The Bikini test program was not popular with scientists generally, 
since few of them were interested in the ordnanoe aspects, and many could not see 
that scientific knowledge would be advanced proportionately to the effort expended. 
It was found necessary, both to interest Los Alamos scientists and to facilitate 
outside recruitment for Bikini, to offer a premium wage in anticipation of probable 
overseas duty to the scientists participating (Appendix ID r No. 3). A country-wide 
recruiting program was successful in locating quickly sufficient additional personnel 
for this laboratory^ part in the Bikini operations, but certain problems 
inevitably arose. For example, a minor crisis occurredin the already acute housing 
situaticflVtsince the services of the new employees were required inmediately. The 
emergency transfer of prefabricated units by truck from Hanf ord was one attempt to 
ease the shortage, but it was also necessary to resort to other expedients, such 

as converting barracks into makeshift apartments. 

2.17 In the Fall of 1945, C D. Shane and R. E. Clausen returned to 
their University posts, and the Personnel Office was reorganized under E. J. Dem3on, 
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The staff was expanded and sections were set up with (iiore specific responsibilities, 
such as job evaluation, employment and wage administration, and the Files and 
Records Section was enlarged to make certain personnel information more readily 
available, 

2.18 With the end of wartime salary and wage stabilization, there 
began a nation-wide upward trend of salaries and wages. The laboratory experienced 
difficulty in keeping up with such movements because any increase allowed was 
subject to such prolonged scrutiny that by the time the increase became effective 
it had also become insufficient. 

2.19 It had been apparent for some time that a new system of salary 
adjustment was required for long-term operation of the laboratory. As the first 
step in developing a new system, a Job evaluation program was proposed shortly 
after the end of the war. In the expansion of the personnel group, Demson 
requested the employment of John V, Young as a general assistant, and when Demson 
was appointed Assistant Director early in April 1946, Young was named Personnel 
Director. Until the end of 1946, the efforts and attention of the personnel staff 
was devoted to handling the personnel transition from war to peace-time operation, 
hence permanent policies and operating procedures received little attention, 
although their importance was recognized. 

2.20 As has been previously shown, (Book VIII, Vol. 2, Chapter 3) the 
University had maintained on the payroll certain personnel employed in the school, 
the nursery school, the hospital, and the housing office, only because these 
functions were necessary, and there was no other available agency to employ the 
necessary personnel. However, the University maintained no supervising control 
over these agencies. 

2.21 The Housing Office with its attendant services oft; ma id service, 
express service, housing maintenance (in cooperation with Post Operations), a 
project public laundry facility, as well as allocation of all project housing, was 



staffed by the laboratory without exercising supervisory authority until 
February 1946, when the Army took over this function. Later Zia Company accepted 
this responsibility as well as the employment of personnel for the hospital and 
schools. (Book VIII, Vol. 1, Chapter 6). 

2.22 In January 1946, the Personnel Services section of the 
Personnel Group, under George Challis, undertook an allocation plan for providing 
new cars at Lea Alamos. In a letter of 28 January 1946 (Appendix 10, No. 4), 

Dr. Bradbury proposed that cars be allocated to this community for priority 
distribution to residents. Four automobile manufacture^ (Buick, Cadillac, 
Chevrolet and Ford) consented to participate and the first units were received 
in May 1946. 

2.23 The Los Alamos Times, a project newspaper, was established under 
the supervision of the Personnel Services Section, and the first issue was printed 
15 March 1946. Since that date, this weekly publication has carried news of 
interest and inf oration for residents of the Hill. (par. 2.107). 

PERSONAL SKRVICF3 GROUP 

2.24 A new Administrative and Service Group (A-13, Personnel Services) 
was formed in May 1946, to administer certain laboratory and community functions 
formerly handled in the personnel group. Facilities charged to this group were: 
Technical Area Mail Roora and Messenger Service, Stationery Stockroom, the car 
allocation plan, the Community Radio Station and the newspaper, until the three 
latter functions were transferred to the Zia Company and the Army. later the 
Stationery Stockroom was returned to the Procurement Group, A-4. 

2.25 The radio station, KRS, was originally a true community 
operation with volunteer service, but with the advent of the Personnel Services 
organisation^ financial assistance for the station was obtained under the operating 
contract, and it was put on a regular, full-time operating schedule with hired 
otaff mej.'.bers. The contractor did not exercise supervisory authority however. 



2.26 On 1 Novamber 1946, the jurisdiction oi£ the nev/spaper, radio 
station and car allocations plan was transferred to the Anajr with personnel 
employed by the Zia Company^ and the organization known as Personnel Services 
ceased to exist. 

2.27 Instead Group A- 13 became the Central fell and Records Group 
and began concentrating on the establishment of a Central Mail Records function 
for the Laboratory, and improvement of mail and messenger services. Under the 
newly organized system all incoming laboratory mail was distributed to offices, 
mail records procedures were established, and the files of the Director and 
Associate Director offices were consolidated with the material being recutaloged. 

SHOPS 

2.28 Following Japan's surrender, the LSachine Shops Group went 
through the inevitable transition which was experienced by the rest of the 
laboratory. There was a profound change in their work program. Stress on 
production decreased and was replaced by a strong emphasis on experimental work. 
Personnel was reduced approximately 33$ in accordance with a directive from Dr. 
M. E. Bradbury. The night shift was discontinued 1 October 1945 and a controlled 
redistribution of personnel was made, thereby emplo2/*ing the individuals to better 
advantage in meeting the schedule demand. 

2.29 During this interim period, more adequate shop space was 
provided. HT Building was completed in July 1946 and removal of shops from other 
buildings was begun. The first was the Uranium Shop from. C Building. While this 
work was in progress, machine tools, benches and other equipment were arriving 
for the new Sheet Metal and Heat Treat Shops. The completion date for the final 
installation of the Heat Treat Shop Was delayed until April 1946 because of the 
difficulty in obtaining even fair delivery. dates on Buss bars and the electrical 
equipment required to operate the furnaces. In November 1945 f the new Foundry- 
Pattern Shop Building was comf lotcri and put into operation. The Graphite Shop in 
Sigma. Building was transferred from CMR Division to the Shop Group on 19 Noveur,ei 




1945; artd £n June 1946 the I.ia chine Sho]> at "3" Site was placed under the Shops. 

2.30 On 16 January 1946, Earl Long terminat 6Cl *t*0 ciC ccpt employment 
at the University of Chicago, and Gus Schultz took over all phases of the group 
operation. Shortly before this in December 1945, X-4y (the Engineering Croup of 
X Division), and A- 8 (Shops Group) were combined into one group designated as A-3 
under the Adrian is t rat ion and Services Division. 

2.31 Problems faced the group besides the curtailed personnel 
mentioned above. In October 1945, a reduction of hours occurred which brought 
about a decided loss of take-honie pay. At this time trie Project changed from a 
six to a five-day work week, and the Shops altered their schedule from a 54-hour 
to a 48-hour week. A coordinated effort was made to effect a wage increase 
somewhat off- setting this loss, which resulted in an average pay raise of ten cents 
an hour, effective February 1946, and provided for six. non-work paid holidays and 
permitted vacation time on a daily basis instead of weekly. 

2.32 These regulations certainly gave morale a boost momentarily but 
the favorable aspects were almost immediately dispelled by other forthcoming 
policies. Housing had always been a critical problem andjin the fall of 1945, 

a housing control plan was instituted reducing A-3's allotment. This completely 
halted hiring additional machinists. 

2.33 Another discouraging policy was promulgated 1 May 1946 when 
the £100.00 monthly incentive pay (Book VIII, Vol. 2, par. 9.46) given to men 
whose families lived away from the Project, was discontinued. This was followed 
by an announcement of the termination of return travel reimbursement after 

30 September 1946 (par. 1.18). 

2.34 V/hen the enlisted men in the Shop Group became eligible for 
discharge., it further reduced personnel. There had been a maximum cf 120 01 
machinists employed. By January 1946, this number had shi*unk to 90 and by 
August 1946 all military hsd left the group. Although iipproximatt.lv 30 former 
iiu : n!x re- of the- Special ilngineor Detacl'xu i.t accepted offer.*' cf au\ loymom . 
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returned to their previous jobs as civilians, it still loft the group short 
handed and unable to handle the entire laboratory work load. A system was 
worked out to have approximately 2Q~/o of the plastic and metal machine orders 
fabricated in West Coast shops. These orders were handled through the Area 
Engineer's Los Angeles Office. Although the plan relieved Group A-3 of an 
overwhelming production schedule, the problem was not completely solved. For 
example, the preparation of proper drawings and descriptions of research items 
became more involved and production was delayed the greater length of the tiro? 
required for shipment of specification and material to and from the Coast. 

2.35 In order to simplify control and records of metal 3tock pro- 
curement and issue, the metal stockrooms in the various shops were taken over 
by Group A-3 from the Procurement Group, and all general issue of metal was 
transferred from 3 Warehouse to the Metal stockroom in V Shop in January 19W6. 

2.36 Concerning technical problems encountered in the shops, :uc:.L 
has been made earlier (Book 711 I, Vol. 2, par. 9.51) of warpage of machined 
uranium. The solution of this problem was worked out through a heat treating 
method. Further developments in handling uranium were effected through heat- 
treating, and the time element in certain processes was reduced from throe d.';.y; 
to twenty- two hours. 

2.37 By changing steels and through an alteration in the heat 

2TS 

treatment, the life of the dies for molding Uranium JJ at DP Site was exte,.<..y> 
effecting a considerable saving of time and expense. 

2.33 Besides the general design and drawing work carried for all 
divisions, a number of special jobs that constituted steady design load : ";.•..> .1 
mentioned. 

2.39 Work begun in 19UU on molds, cutters and machining fixture" 
S Site was carried on constantly. Some of the new designs evolved induce J 
fabricated aluminum molds to replace ccrrobase molds; sintered and bonded a 
molds ; spec is."* mixtures and gages for machining high explosive; and vari > .■ 



for S-Site. 

2.40 In Octbber of 1944> the design and fabrication of spheres for 

» 

use in the radio- lanthanum implosion tests were begun. This work continued as a 
constant design load for the group. 

2.41 Since July of 1945, the design work on aluminum shell and pit 
assemblies has been carried on for G-l and later M-l groups. This included models 
testing devices, etc., for the solid and levitated type assemblies. 

2.42 In December of 1945 > the Engineering section of the shop group 

was asked by Phillip Morrison to design and construct the central part up to the 

shielding and the safety mechanisms for a fast reactor to be build at Omega. This 

in 

was done and after the first assembly the fall of 1946, David Hall asked the group 
to continue the design and supervise the fabpication of the shielding and parts 
necessary to complete the reactor. This work was still in process at the ^nd of 
1946. (par. 4.7). 

SUPPLY AND PROPERTY GROUP 

1. Supply 

2.43 After V-J Day the operations of the Procurement Office tended 
slowly toward channels which were not so devious, because a great many security 
restrictions had been removed and it was no longer necessary to conceal the fact 
that the University of California was directly operating the Los Alamos .Scientific 
Laboratory. Requisitions formerly sent to one office to be relayed to another, 
went directly to the supplying office, thus eliminating duplication of messages 
and increasing efficiency of operation. Even though channels became simpler, 
requests for the almost impossible were still rather frequent and as diversified 
as in the early days. 

2.44 Dr. D. P. Mitchell, Assistant Director, who had guided the 
Procurement Section through the war, returned to Columbia University, and harry 
3. Allen war; placed in charge of the group on 1 November 1946. Tnis change cf 
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supervision occurred almost at the same time the general administration of the 
laboratory was reorganized, and the Procurement Group (A-4) became part of the ^ 
A and S Division (par. 2.3). 

2.45 In March of 1946, the Procurement Group suffered the same 
noticeable loss the other laboratory groups felt, when the military personnel 
began to leave. Replacements were slow in caning and the new personnel had to 
undergo a training period, all of which hampered the group in initiating new 
procedures . 

2.46 In April 1946, the Procurement Group was changed to Supply and 
Froperty, with the responsibility of property, warehousing, stockrooms, receiving 
and shipping added to their purchasing activities. Harry Allen was Group Leader 
of both functions, with Robert J. Van Gemert Procurement Section Leader; and 

A. R. Johnson, Section Leader of Property. A heavy load was placed upon the 
Procurement Section early in 1946, when plans for the Bikini tests were begun. 

2.47 It was the responsibility of the Procurement Group not only 
to purchase needed scientific equipment and apparatus, but to arrange for the 
specialized packing and transportation of this material. 

2.43 The group built stockrooms on both the Albemarle and the 
Cumberland Sound, which the group completely equipped and stocked. These' were 
manned by personnel from A-4 so that there would be an efficient handling of 
records and supplies. It is estimated that 300 tons of equipment were purchased 
by the Procurement Group and moved to proper destination for Crossroads Operation. 
2. Property 

2.49 Probably the Property Section, more than any other group, suffered 

from the early severe restrictions of housing shortage, security measures, and 

lack of experienced personnel. All of these precluded a tight property system. 

fa cmtraciot'held proper 

2.50 The first Accountable Property Officer to be stationed at L03 

Alamos was Lt, A'illivi A. Farina, v.'ho wa.j sent here 1 July 194 3, under the Area 
Engineer, Lt. Col. 3. L. Stewart . He advised Col. Stewart on 23 July 1945 
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(Appendix ID, No. 5) that the account was not operating according to HI 14-910 
(the War Department Manual applying to a cost-plu:;-a-f ixed-f ee contractor 
regarding property accounting). At that time, a change of operation could not 
be incorporated and the Group continued a3 it had been established. Captain 
(formerly Lt.J Farina was replaced on 25 April 1946 by Captain (later Major) 
Albert C. Hull, Jr. who accepted accountability subject to correction of 
discrepancies revealed by a physical inventory when accomplished. No 3uch 
inventory waa taken when accountability wa3 transferred to Major Hull and he 
immediately initiated action to bring about corrective measures. 

2.51 An audit by the Manhattan District Property auditor (the first 
ever conducted) was started 16 May 1946, based on a directive from General L. R. 
Groves. The account was found to be in an unsuitable condition for audit, and a 
physical inventory was begun in September 1946 under the direction of A. R. Johnson, 
a 3taff of fifteen persons, and representatives of Major Hull. All Class B and C 
property was inventoried. Class A property records were not dealt with inasmuch 

as these were maintained for the entire Los Alamo3 project, by the Arm;/, or by the 
service contractor, the Zia Company. The inventory was still in progro3S at the 
end of 1946. 

2.52 In Noveiober 1946, a Property Control Manual (Appendix 10, No. 6) 
•/fas published by the Operating Contractor '3 Property Section, and after approval 
by the Array Accountable Property Officer, was distributed to all Division Leaders, 
Group Leaders, and Group Proper-ty Personnel for their guidance. The provisions 

of this manual covered property issues, turn-ins, salvage procedures, disposal of 
contaioiiv.ted property, responsibility for property, relief frcn responsibility, 
and accounting procedures for certain special items. This manual provided a 
procedure for those who were not connected with the Property Group and materially 
aided the Contractor .in complying with Hi- 14-910.' 

2.53 Also in November 1946, the General Service and Warehouse Section 
(part of A-4), was placed under the direction of Clyde Reum, and steps were taken 
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for a closer control of 3tock. A rearrangement of stock rooms and warehouse 
space '.13.3 commenced tinder an accelerated program giving better facilities for 
storage, shipping and receiving of goods. I roper accounting records were 
established for Class C Property at this same time. 

2.54 By the end of 1946, this program of progressive steps had 
been so firmly entrenched, that a completely controlled property system was well 
under way. 

TECH AREA MAINTENANCE 

2.55 This group was known as A-9 until 6 December 1945 when the 
designation changed to A-5, and it became one of the A and 5 Division groups 
under the Associate Director. Its function did not change, however, and it 
continued to provide maintenance and construction services necessary for the 
physical operation of the laboratory, in collaboration with the Army Maintenance 
Group, (Book VIII, Vol. 2, par. 3.120). The Array supervised craft shop3 were 
discontinued 4 February 1946 and Group A-5 became responsible for the entire 
technical area maintenance program except for power line work, sheet metal work, 
masonry work, linoleum installation, sprinkler maintenance, placard and sign work. 
A-5 also absorbed some of the personnel from the discontinued Post group bringing 
the organization total up to 244 employees. 

2.56 After 28 April 19A6, Group A-5 was reorganized. The Zia Company 
assumed the technical area craft shop work and all but fifteen of the original 
personnel. The group now become a planning body with the following authorized 
functions : 

1, Overall planning of installations in the Technical Area and all out- 
lying oites at Los Alamos. 

2, Preparation of preliminary plans for new construction in consultation 
with representatives of the Group or Division requiring such construction. 

3* Submission to the Office of the Associate Director for forwarding to the 
Post Operations Office all requests for building alteration or new construction. 
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it.. Approval of .11 contract drawings prepared by the Post Operations Office 
for 3uch work and of a 31 revisions to game. 

?. Approval of all job orders from authorized Laboratory Personnel 
in vol v in.: work to be done by Zia Ccmp-ir.y.. This included follow up. and coordination 
on such orders, 

6, General engineering advice and inspection service in collaboration with 
the Maintenance Representatives of the various groups and divisions. 

7, Initiation of work orders to cover routine maintenance of buildings 
and grounds in the Teclmical Areas which are not under the jurisdiction of 5 roup 
or division maintenance representatives. 

8. General coordination of effort of the Maintenance Representatives of the 
various groups and divisions. This included standardization of procedures, irP r- 
change of maintenance information, and the calling of regular meetings of 
Maintenanc e Pepros entatives . 

9. Certain of these responsibilities could, from time to time, be delegated 
to other competent Laboratory or Consultant Personnel at the discretion of the 

A- 5 Group Leader where special considerations were involved. 
3AFPTY 

2,57 Stanley H. Kershaw continued to supervise the Laboratory safvty 
group, which had previously been made independent of the Post Safety Section. :.P: 
group was primarily concerned with the technical aspects of safety and had ,/«.•* '. 
out a closely coordinated safety program v/ith the safety engineer of the Oifi 
Division and the cornr.ittees set up in otler divisions. 

2.53 On 1 September 19A5» Kershaw left Los alamos and E. P. heci. 
assumed his responsibilities. There had always been a certain amount of ,.gP> O" 
to centralize all the accident prevention activities of the Project. Thij rr... 
finally culminated in an inspection report dated 23 August 1945 from Lloya 
Blanc hard, Consulting Engineer tor the Office of Chief of Engineers , to n< 
L. R. Groves. (Appendix ID, No. 7 ), In this report, Mr. Blanchard strorriy 




recommended that there be only one Project Safety Engineer responsible for both 
Fost and the Technical Area planning. 

2.59 The recomiaendation wa3 promptly adopted and the job of unifying 
the separate organizations became Beck'3 primary objective. However, he left the 
Froject in December 1945. before the plan had been consunmated. 

2.60 Centralization was completed in January 1946, and the Fost 
Safety Engineer, Sydney Ingham, became responsible for the adequacy of the 
laboratory Safety Program as well as the Post Safety, and was to extend all 
possible aid to the Technical Areas. In a- word, he was accountable to the 
Commanding Officer and the Office of the Chief of Engineers for all safety and 
accident prevention at Los Alamos. The position of Laboratory Safety Engineer 
ceased to exist. The various technical area safety groups and committees organized 
in the divisions were to continue operation as directed by Ingham. 

2.61 Another change in leadership occurred the end of November 1946 
when Ingham resigned his post and C. M. Francis became Project Safety Engineer. 

2.62 Centralization proved very effective with the only apparent 
fault lying in a slight tendency on the part of certain division safety committees 
to lose interest and gradually disintegrate. Although the CMR Division with 

a full time Safety Engineer, Herbert W. Drager, since April 1945, X-Division, 
and the Shop Group, remained alert and active in their safety programs, the trend, 
in other parts of the laboratory seemed to indicate the need of a Laboratory 
Safety Engineer for better integration and coordination. 

2.63 The Laboratory accident rates for 1946 showed an increase over 
those for 1945: in 1945, the Frequency Rate was 6.59 lost time injuries per 
1,000,000 man-hours worked; the Severity Rate was 2.49 days lost per 1,000 man- 
hours worked. Whereas In 1946, the Frequency Rate was 6.96 per 1,000,000 man- 
hours, and the Severity Rate had Increased to 3.23 per 1,000 man-hours. 

2.64 In December 1946, Conrad V/. Thomas became Laboratory Safety 
Engineer. He \-i&3 directly responsible to the Associate Director and was 



specifically assigned the tcuk of jetting up a safety program whic} would result 
in improved accident prevention measures, adequate accident investigations, 
reports and records. 

rHCTCORAPHIC GROUP 

2.65 The Photographic services, except highly specialized technical 
photography handled by the technical divisions, -/rave an integral part of the 
Drafting Section, Jhcp Group until December 1945. At that time a separate 
photographic group came into being as a part of the A and 3 Division, with John 
Keller as Group Leader. Ho was transferred to Sandia in February 1946, and Lori -. 
Gardner assumed leadership. 

2.66 It had become apparent that an expansive program was necessary 
if the group were to take its proper place as a service unit of wide application. 
7»ith that in mind, a survey was made as to laboratory needs in the photographic 
field as well as reproduction methods such as photostat and ozalid. Thi3 survey 
made it possible to order supplies intelligently as well as plan a more efficient 
use of the available machines. Plans were made at the same time to replace tda 
military personnel who had so ably staffed the photo laboratory during the war 
years. Arrangements were also started for greater space. Additional equipment 
was installed throughout 1946 increasing and improving the variety of work 
produced by Group A-l. 

2.67 A new dark roctn was added to the two already existing, Fxperi- 
ments with new materials were organized: Ozalid Transparent line, Dryphoto, 
chart film, Heccolith and Hoccovel and color prints by Printon. Nearly all eg 
these media met with good response and became part of the group* a reproduction 
functions. A coordination of machines to accomplish given reproduction results 
was started with good results. For example: the photostat was used to reduce 
tracings, negatives and positives were then made on the reflex printer, arid t!:- 
result inn foils or tr ansi-arencies produce! in volume on the ozalid. The 
photographic and raicrof ile facilities wore Later used as a beginning fu;eii"n 
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in this chain, selection depending upon the need of fineness of line or upon 
economic factors, 

2.68 It had been recognized early that mimeograph and ditto processes 
^ ' were limited as means &* **i* ' *l m * &am for a laboratory of this type. In 

November 1946 a small offset machine with necessary materials to test its 
feasibility and economy was ordered.. It was a salvaged maohine and quite old 

[t ■ 

but it demonstrated that such a method was flexible , fast and provided permanent 
master copies for further use. 

2.69 Intensive efforts have been made to improve the black. and white 
prints emanating from the group and to speed up production 'so that all technical 
groups could profit from the available facilities. Another successful phase of 
the group has been to assign a photographer from A-l to different groups for full 
picture coverage of experiments. Series of pictures have been made of the Little 
Boy assembly, Fast Reactor, DP Site, Bayo Canyon and other pertinent operations* 

is 

2.70 Since April 1946, all health records have been microfilmed lA 
triplicate and various medical experiments conducted at Los Alamos have been 
recorded on film. Perhaps the most spectacular pictures concerning the t health 
group &Wrf*g the complete photographic coverage, both in black and white, and color, 
of the effects of the tragic radiation acoidenis which resulted in 8%^|': fiilighliiaMe 
death in September 1945 and Louis Slot in' 3 death in May 1946. (par. 2.81) 

2.71 Another tremendous piece of work accomplished in 1946 by the 
Photo Group wa3 in connection with Operation^ Crossroads. B Division (in charge 
of the Bikini planning for Ios Alamos) had countless drawings, tracings and 

other engineering data to be reproduced which severely taxed the facilities of A-l* 
Health Group 
GENERAL 

2.72 The Health Group, A-10, was always a Technical Staff Group and 
after the reorganization of the staff group set-up and the formation of D-Divislon 
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(par. 9.1 ), it remained the only staff group directly responsible to the 
laboratory Director. 
ADMINISTRATION 

2.73 The position of Group Leader fell to several men during the 
period In question. From August 1945 to 29 October 1945, Dr. Louis H. Hempelmann 
was in charge, Capt. James F. Nolan, M.D. succeeded Dr. Hempelmann, who was 
appointed as medical consultant to the Project. In March 1946, Dr. Nolan 
relinquished his position and along with Dr. Hempelmann transferred to activities 
in connection with Operation Crossroads. Dr. Nolan was succeeded by Capt. Harry 
0. Whipple., M.D. who continued in this position until 14 August 1946. At that 
time, Dr. Louis Hempelmann returned to the group from Bikini and again assumed 
duties as Group Leader, 

' FUNCTIONS 

2.74 The Group was particularly involved in two phases of the work, 
in addition to its former and more routine duties, (Book VIII, Vol. 2, par* 3*87) 
These weret 

1* Termination procedures 

2,75 Because of the exodus of the greater proportion of the laboratory 
personnel thru discharge from the Army or through return to peacetime pursuits, the 
Health Group had an enormous load. Oftenjiimes other functions of the Group were 
limited in order to make use of the opportunity for interview and for physiological 
tests requested at the termination of these individuals. Adequately staffing the 
hematological and clinical laboratories created a problem because this personnel 
was also terminating, 

2.76 It was believed, however, that the termination procedure was 
most important for completing inadequate records and establishing sane record in 
the many cases of workers whose names were not even listed in the health files. 
These files are the records for the protection of individuals as well as the Project 
and much effort had been expended in their reorganization. Photostatic copies were 
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made to minimise the detrimental effects if they were lost or destroyed. 

2.77 Dr. Wright Langham, Head of the Bio-Chemistry Section, attempted 
to obtain urine assays of plutonitua workers who were terminating. Oftenjbimes, the 
time between notification of discharge and leaving the Post/ was so short that 
some military personnel did not receive this important test. There was very little 
cooperation on the part of individuals about to be discharged in the conduct of 
this test. This resulted in questionable results in several cases. { Appendix -10, 
No, 8). 

2.78 The hematological laboratory had been so pushed most of the time 
that (a) counting techniques were not rigorous, which might lead to inaccuracies* 
(200 cells instead of 500 on Differentials, 1 pipette for white blood counts and 
red blood counts instead of 2 pipettes)', (b) Sane Groups of workers did not obtain 
counts every 4 to 6 weeks, as desired by Group Leaders and the Health Group, (e) 

Development work on the hematological picture in radiation exposure* 1 in human beings 

* 

(Dickie granules) was suspended. 

2. Reorganization of the Health Group's Functions 

2; 79 With the lifting of security and the lack of pressure by the war, 
employees, at Los Alamos Laboratory now were concerned about the special hazards. 
It became necessary, for the protection of the contractor and for the morale of 
the worker, to do things which were desirable but hot absolutely necessary for the 
protection of the workers health. Nurses were employed in the first aid rooms of 
outlying sites rather than G, I. first aid men. The nurses helped ca#y out 
routine health procedures beside making a record of minor accidents and tcocio 
disturbances. Another, nurse and aid room was established in the Technical Area 
to care for minor shop accidents, although the Station Hospital was nearby. 

2.80 Another attempt along this line had been to routiniae more of 
the Health Group activities. Dr. J. G. Hoffman's Health-Physics Section put the 
distribution, collection, development and recording of film badges used in cei<ain 
areas on a more routine basis. Equipment and techniques were being developed which 
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allowed this function to go on more automatically. The work was arranged so that 
it could be done by less skilled technicians and more records obtained. Actual 
negative results were obtained upon/ which to base recommendations^ rather than 
the unsupported opinion of the worker/ that very little radiation was encountered 
in his operations. With these routine methods, enforcement methods were made 
easier for the varied operations engaged in at this laboratory. 

2.81 Reporting of critical assembly activities to the Health Group was 
requested. Accidents in this field, particularly the radiation accident fatal to 
Harry K. Daghlian, 15 September 1945, convinced those in charge that the Health 
Group should be somehow represented in these operations. Louis Slotin, the Group 
Leader in charge of critical assemblies, after conference, agreed to assign one 
man from his group to report to J, G. Hoffman on monitoring activities. However, 
failtare to obey the established regulations resulted in an accident on 21 May 1946 
at Pajarito Site, during a critical assembly of fissile material. Present at the ' 
time were: Louis Slotin, Alvin Graves, Dwight Young, S. Allan Kline, Marion 
Cieslicki, Pfc. Patrick Cleary, Raemer Schreiber, and Theodore Perlman, in order of 
distance from the assembly. As a result of this accident Slotin died, and the 
next three in order suffered prolonged and possibly some permanent disability. 

The clinical care of these men was under the direction of Dr. Paul Hagemanj and 
the services of Dr. Louis H. Hempelmann, then at Washington University, St. Louis, 
and loaned to Operation Crossroads, were secured as special consultant. The 
Health Group followed closely the hematology and the induced activities in blood 
and urine of these men. (pars. 5.16 and 5.19). 

2.82 Activities with Radiolanthanurt, at Bayo Canyon, were limited by 
policy which tended to f orego the experiment if exposures became high and also *P 

limit the amount of material with which the personnel could work. (par. 5.45). 

< 

2.83 The Bio-Chemistry Section under Dr. Wright Langham attempted to 
establish a routine method for urine assays for plutonium on all CMR personnel 
(par. 6.50 ). This involved decontamination of his laboratory, allocation of hosp:' 
tal space and development of supervision in collection of samples. It was entirel / 

^HB#MM«r /BE) 
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possible that the sensitivity of this assay might make the physical set-up 
impractical for routine use. It was anticipated that his phase of the work should 
be moved out of the^main Technical Area entirely, especially if a new hospital 
was built. A "milk-route" wa3 established to obtain specimens from the homes of 
polonium workers because they were most uncooperative in furnishing them without 
supervision. Secretarial aid was obtained to assist the hematological group in 
the notification of personnel to report for blood counts. Also routine trips were 
taken to outlying sites to obtain blood specimens so that individual responsibility^ 
might be minimized* 

2.84 Film badge monitoring increased during the period and it became 
necessary to expand facilities for the routine processing of films. The ox^^ 
darkroom in Q-building was quite inadequate and considerable time and effort was 
spent in the design and construction of a new darkroom in which the proces^in^ 
personnel monitoring films could be efficiently carried out 

2.35 External radiation hazards were, for the most part, well controlled. 
However, arrangements for discharge of fission products from the water boiler were 
most unsatisfactory and represented a potential and serious health hazard. The 
gaseous materials were merely discharged near ground level at the tip of the mesa 
just to the south of Los Alamos Canyon. Warning signs were inadequate and the 
area was accessible to any casual visitor. Intensities in excess of 50 r/hr were 
repeatedly measured near the discharge point when the boiler was in operation. 
Two reconmendations were made: 1) Fence the immediate area; 2) Studies were to be 
undertaken for a method of disposal of this material without creating either a 
hazard or a nuisance to the laboratory, where the increase in background due to 
the release of this material has often been a serious annoyance. It was thought 
that release of this material through a stack high enough to avoid ground 
turbulence might be a solution. 

2»S6 Consideration was being given to the problem of a major catastrophe 
involving radioactive materials. Though a hazard is admittedly slight, it was felt 



that plans should be made for handling a situation in which a major portion of 
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this area might become contaminated with radioactive material. Supplied-atmo3ph< 
masks and monitoring instruments were being assembled for equipping an emerg<j 
vehicle. 

2.37 There were two additional group activities, outside the jrifcuij 
categories, which were time consuming and deserve mention: 

1. Crossroads Activities: Although this group had no direct involvcn 
in preparations for this test, Dr. Herapelmann, Dr. Nolan, Dr. Hoffman anil Br 
I&ngham spent some time on arrangraents and conferences. Dr. Hempelmann, $*it£^§[cj 

'1 t > " ii 

help of Dr. Langham, Dr. Hoffman and Captain large, gave a 2 weeks courie; 'iirjjlg 




t 
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physics and radiation problems of atom bomb tests to a group of Army, Havy and 

. < mi 

Public Health doctors on the staff of Col. Stafford Warren. Dr. Kempeajii-ann OTtJ 
Dr. Hoffman made trips to Washington and Rochester for conferences, 
came to the Project several times for conference and planning. Drs. |ierupel 
langham and Nolan actually took part in these tests as monitors. 

2. Trinity Activities: Dr. Hoffman's group took several trip^ to Alpl ^ or do 
Area to obtain additional information for decay curves on radiation/frofli the 16 July 
X, 45 t-i. nr. H-p.^nn cont W „e . p^ica! L^Mj^' 

radiation on cows purchased from that Area and brought to this Sitf. Th'^iteiatology * 

group spent a great proportion of their tine doing hematological ^tudiet^lf these 

I 

cows. These activities were practically terminated at the end of 1946. 
Business Office 

INTRODUCTION 

2.38 The Business Office of the laboratory is the direct representative 
of Mr. R. U. Underhill, Secretary-Treasurer to the Regents of tjae University of 
California (.Book VIII, Vol. 2, pare 3.59 through 3.69). As su^h, it- i a s 
interest in all phases of the laboratory operations. However, this *jpecial i|3 
based on the contract between the University of California and I « 14*03 f tan 
gave a substantially different viewpoint on the operation of ihe ^abcv-Atory. It 





WD 
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seems only proper to review certain phases of the history from this vantage 

even though some repetition might result. 

LABORATORY PAYROLL 

2,8? During the year and one-half preceding 1947, the average monthly 
of mowtWv - r<rtv 4 ew\ pVoy ees 
payroll^ had increased from approximately $200, 000 in July 1945 to a high of 

• 1437,750 in April 1946 (a sharp jump of about $160,000 oecas/ioned by Operation 

Crossroads; and then slowly seduced to a monthl y payroll of $300,000 in December 

1946., 

of hoiMy employees 

2.90 The hrwirly payroll^ had been about $125,000 in July 1945 because 
•• % 

of the Alamogordo test of the atomic weapon. This payroll dropped to a low of 

approximately $36,000 in December 1945, then slowly rose to $63,000 in December 
1946. 

ofr employee*^ 

2.91 The entire payroll, A ooth monthly and hourly seemed to remain 

' i mowtVAy 

relatively close to ajl^average of $360,000 throughout this period with a peak 
of -over $500,000 in the month of April 1946. 
TIME AND ATTENDANCE REPORTS 

2.92 The practice of time reporting by individuals as handled by the 
Personnel -Department was discontinued effective Mareh 4, 1946. At that time the 
Director approved the attendance reporting form now in use, which is forwarded 
to the payroll office weekly indicating each day work by each employee and signed 
by a responsible person within the respective group. The information frcm these 
time reports is posted weekly to Kardax records, and on the 10th of each. month a 
schedule of days to be deducted from the checks of monthly-rated employees is . ' 
sent to the Los Angeles office. The Los Angeles payroll off ice then writes the 
checks for the monthly employees^ making deductions only where this office so 
Instructs. In the case of hourly-rated employees, payments are made by this 
office based directly upon the positive time recording of actual hours worked. , 

TRAVEL DISBURSMENT f. . 

2.93 During the period July 1945 through December 1946, $633,312 was 
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disbursed for official travel of Project employees, an average of $37,962 per 
month. The peak month was March 1946, which totaled $33,450, occasioned by the 
sending of a large number of Project employees overseas in the Crossroads 
Operation. The second highest month was September 1946, which totaled $73,500, 
occasioned by the last rush of terminees who left the Project before the 
September 30th deadline on the payment of return travel* 

2.94 The practice of issuing checks on travel expense accounts by the 
Los Angeles office was generally discontinued in August of 1945* A few checks 
were issued each month through May 1946 by Los Angeles, but none have been issued 
by that office since that date* 

2.95 The tremendous load of outstanding t*ewel accounts during the 
months April through September of 1946, placed the travel office in the position 
of facing a huge backlog of several hundred thousand dollars and became a problem 
of major proportions. Consequently, the foundation was laid to strengthen the 
organization of this section with individuals having more than rudimentary clerical 
experience* This program of building up with the aid of persons actually experienced 
in travel and transportation matters was well under way by the end of December 1946. 

LOCAL EXPENDITURES * OTHER THAW PAYROLL ASP TRAVEL 

F " '4* ' 

1. Purchasing 

2*96 For the period in question, the monthly local purchases averaged 
$4,301.00* The peak month was July .1945, with a total of $14,061*37, occasioned 
by purchase of materials needed for the Alamogordo test. The low month was 
November 1945, at a figure of $1,533*37., Local purchases were nearer to the 
average during the last half of 1946, at which time purchasing included material 
for the Technical Library, the KES radio station and the paper and printing for 
the Los Alamos Times. Local purchases also Included gases, stationery and supplies, 
dry ice, commissary items and other miscellaneous emergency items. 

2. Consultant Pees. 

2.97 Payment of consultant fees by the Business Office began in July 
of 1946. The average payments for the last six months of 1946 was $3.0La.io. 
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The peak month was October 1946, at a total of $8,003.22^ 
'■ 3 ^* A< * vancea ( n °t Including travel) 

2.9^ After six months of continuous service, all employees were auto- 
matically included In the California State Employees Retirement System. . Payroll 
deduction* were made monthly for deposit to this fund, A wartime emergency 
provision under this system made it possible for employees, when sereeiigg from 
the University of California, to fill out a power-of-attorney to the University 
of California in order that immediate payment could be made to the employees by 
the University of California for the amount of monies withheld from their salaries 
and deposited in their account under the S»B.R.S. The University of California 
in turny presented the povrer-of -attorney to the State of California Retirement 
System -to recover the money so. advanced by the University of California to the 
severing employees. 

2.99 The monthly advance payments from the payroll office averaged 
$598.62, The peak month was September 1946, with $2,663.28 average, ohiefly 
S.E.R.5. advances. 

4. Services 

2.100 Payments for miscellaneous services included utilities, rent, 
freight, laundry, telephone and telegraph. The average monthly payment/ for this 
period was $3,966.17. The peak month was August 1945, with a total of $29,303.34, 
chiefly freight charges. There was a steady decrease in payments for services 
from August 1945, due to the change-over in handling of freight (from cash payment 
to handling on Government Bill of Lading). After May 1946 the freight payments 
were negligible, 

5. M iscellaneous 

2.101 Other local expenditures for this period included hospital sub- 
sistence for employees on health passes or under treatment for Job- incurred injuries} 

'. contract nurse subsistence; payments to blood donors of injured employees; and 

other emergency payments including one $10,000 Welfare Fund payment to the mother 



11-28 

of Harry Krikor Daghlian, which payment was made directly from the Business 
Manager»s Revolving Fund (see "Accident In Tear 1945 - Welfare Benefit"), 
(par. 2.116 ). The averag e^fionthly miscellaneous payments was $630 k 10, The 
peak month was September 1945 with the payment of $30,000 referred to above, 

ADDITIONAL ACTIVITIES OF THE BUSINESS OFFICE 

1. Check-Cashing Facility 

2.102 Another function provided by this office was the check cashing 

facility (Book VIII, Vol. 2, par. 3.66}. The following statistics indicate the 

volume of transacted business t 

Monthly record - 

Average month: $101,630.20 

Peak month: 121,024*31 - October 1945 

Low months 78,265.51 - February 1946 

Daily record - 

Average day; 4,467.53 

Peak day: 21,799.55 - August 2, 1946 

Low day: 887. 35 - October 16, 1946 



Trend: 



There has been a slight but steady increase during 
the last half of 1946, which is probably due to the 
relaxing of security regulations which required that 
the pay-checks should be mailed direct to the 
individual's bank. 

The heaviest days are usually the 1st and 2nd of the 
month. 

The lightest day is approximately the 20th of the month. 



2. Revolving Fund 



2.103 The Revolving Fund of $50,000 maintained in the Business Office 

included the following constant figures: 

\ i • . - 

$25,000.00 check cashing service 

15.00 for petty cash, Santa Fe office 
25*00 petty cash for nursery school 
500.00 war bond account 
125.00 U.S. Postal stamps - mail room 
15,00 petty cash in Housing Office for small 

express bills. (This sum was increased to 
$25.00 in August 1946) 

Due to the added expense in connection with the Crossroads 
Operation, the total fund was increased to $65,000 for 
September 1946. 

•hp 
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3. The McNierney Cattle Case 

2.104 On August 25, 1946, $1,350 was paid by the University to Mr. W. L. 
McNierney as compensation for loss suffered by him in connection with the sale 
of 140 head of cattle at reduced market value during September 1945 as the result 
of discoloration of cattle hair alleged to have been caused by exposure during 
the test at Alamogordo, New Mexico, on July 16, 1945. 

4. Telephone and Telegraph 

2.1D5 For reasons of security, payment of telephone and telegraph 
services was handled through the Business Office. All bills from Western Union, 
Railway Express (which handled much of the telegraphic service in order to assist 
us in maintaining security) and from the telephone company were billed to the 
Business Office, that office in turn collecting the amounts due from the various 
employees. This practice was discontinued as of the last of May 1946 after the 
relaxing of security regulations, inasmuch as it was then deemed safe to establish 
such accounts in individual names of employees at the Project. 

5. Nursery School 

2.106 Financing of the nursery school was handled by the University 
through the Business Office. It was the duty of that office to collect from the 
parents of the children enrolled, the tuition and the fees for lunches served. 

The Business Office in turn paid the school teachers, the food bills, maid service, 
dietician and other bills. Such services as nurse, janitor, utilities, buildings, 
and laundry were not chargeable to the budget but were subsidized by the Government, 
The school continued as a responsibility of the Business Office until December 1, 
1946, at which time it was directed by Colonel A. C. Nauraan, in his letters of 
October 30, 1946, and 'November 25, 1946, that responsibility for operation of the 
nursery school (a part of Community Services) would be assumed by the Zia Company 
effective December 1, 1946. 

6. Newspaper 

2.107 As of June 21, 1946, the local newspaper, the Loa Alamo3 Times, 
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was handled by the University of California. The New Mexico Publishing Company, 
in Santa Fe, printed the weekly issues. The printing bills were paid through the 



Business Office. By letter of October 30, 1946, Colonel Arthur C. Nauman, 
Representative of the Contracting Officer for the Zia Company, directed that, 
effective November 1, 1946, the Zia Company would assume responsibility for 
operation of Coranunity Services, including operation of the Los Alamos Times, 
(par. 2.23). 

7. Radio Station 

2.108 Similar to the maintenance of the newspaper was the establishment 
and operation of the local radio station, KR3. The expenses incurred in this 
connection were paid by the Business Office and included such items as news service, 
records, equipment, special directors' salaries, etc. Operation of the radio 
station was begun in February 1946 and was handled by the University until 
November 1, 1946, at which time the contract was transferred to the Zia Company 
pursuant to letter of October 30, 1946, from Colonel Arthur C. Nauman. (par. 2.25ff 
3. United Pre3s Associations - News Service 



Associations and the University of California Lqs Alamos Scientific Laboratory, it 
was agreed that the United Press would fumi3h leased radio wire and news reports 
to the University for use in broadcasting over Radio Station KRS and for printing 
in the Leo Alamos Times, which news reports were to be delivered to the broadcaster 
by leased wire and teletype. Payment for thi3 service was made by the Business 
Office through November 30, 1946. On December ID, 1946, a formal assignment of 
this contract agreement wa3 made by the Regents of the University of California to 
the Zia Company pursuant to directive dated October 30, 1946, from Colonel Arthur q 
Nauman, Representative of the Contracting Officer for the Zia Company, in which he 
instructed that responsibility for operation of the Community Services (which 
included the KRS Radio Station) wotild be assumed by the Zia Company. 



2.109 By contract agreement dated June 8, 1946, between the United Press 





9. Hospital Employees 

2. HO During the period when the local hospital was under the direction 
of the U.S. Engineers, many of the nurses serving there were under University 
contract. It was felt that in accordance with the practice in other nearby 
hospitals, the nurses should be furnished one free meal for each eight hour 'duty 
period. The University consequently reimbursed the U.S. Engineers for daily sub- 
sistence of one meal for each eight hours of duty for each nurse. A like 
responsibility was the daily subsistence for employees ordered to the hospital 
for one-day health passes. An allowance of $1.00 per day was made for these 
charges. By letter of 29 May 1946, Lt. Col. W. A. Stevens, Authorized Representa- 
tive, Contracting Officer, for the Zia Company, directed that effective June 16, 
1946, the Zia Company should assume responsibility for operation of the Post 
Hospital and that the nurses and technicians in the employ of the hospital should 
transfer to the Zia Company payroll under Contract W-17-028-eng-°0 . At that time 
the nurses' contracts were also transferred to Zia, and the Business Office was 
thereby released from payment of such meal subsistence bills. Subsistence for 
those on health passes, however, has continued to be paid by the University of 
California Business Office inasmuch as these individuals are employees of the 
University, (par. 2.20). 

10. School 

2.111 Superintendent and school teachers for the graramer and high 
school were carried on the University of California payroll until June 1946, at 
which time they were transferred to the Zia Company operating under Contract 
Mo. W-17-023-eng-90, in accordance with directive dated 25 May 1946 from Lt. 
Col. Stanley L. Stewart, Area Engineer, (par. 2.20). 

11. Library 

2.112 For obvious security reasons, all orders for the library had 
been made through Los Angeles, and the publications were routed to the Los Angeles 
warehouse. At Los Angele3 the publications were processed and forwarded to the 



11-32 




Project library. In April of 1946 it was determined that all monographic and 
aerial publications ordered by the Berkeley Accessions Department at the request 
of the Project Librarian should be mailed direct from the publisher or Tender to 
the Project Library. It was believed that this change in procedure would expedite 
the arrival of publications at the library; would promote more effioient and 
economical operations by direct mailing to the Project subsequent to the lifting 
of security regulations; would relieve the Los Angeles warehouse of the processing 
of library receipts and shipments; and would relieve the Los Angeles Purchasing , 
Department of handling library purchase orders placed from outside the local campus. 

2.133 This change in procedure was so successful that in May it was 
decided that further library control should be moved to the Project from Los Angeles* 
Plans were then made to have the Business Office take over the control of library 
purchasing and payment of the invoices covering the purchases. The transition: 
was of course rather slow, covering a period of several months. By the last of 
June 1946, all orders for the library were made by local purchase orders. The 
Project Librarian prepares the orders for material desired and forwards thea to 
the Business Office for approval. Here they are carefully processed, taking care 
to ascertain that all such purchases are made within the rules of the University* 
Local files were set up by vendor name to provide the necessary records and 
materials for payment and follow-up of the orders. Vendors are requested to 
invoice direct to the Business Office, addressing the invoice to the Business 
Manager by name. Payment is made from the Business Office, drawn on the Revolving 
Fund. Until arrangements could be made with our bank in Santa Fe to handle foreign 
drafts, we continued to forward invoices of foreign companies to Los Angeles for 
payment. In December 1946, the bank notified us that they were prepared to issue 
foreign drafts, and the Business Off ice thereupon assumed the payment of these 
bills. 

2.114 In view of the fact that the Business Office maintained files by 
vendor name as well as by purchase order number, it was decided, in December 1946, 
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that the matter of expediting purchases could be more readily handled in the 
Business Office than in the library. A follow-up system of 60 days was instituted 
on most orders, and 90 days on a few which presented unusual circumstances, and 
carried through by the accounts-payable desk with the cooperation of the Tech 
Librarian. 

2*115 Thus, by the latter part of 1946 the Project was handling locally 
all of the work and problems in connection with the Technical Library. The 
majority of "kinks" resulting from the transition (such as mis-mailing, duplica- 
tions, or erroneous cancellations) had been ironed out, and the library and the 
Business Office agreed that the new system was quite satisfactory. 

COMPENSABLE INDUSTRIAL ACCIDENTS IN THE YEAR AND OWE HAIf - JOLT 1945 
TO JANUARY Ifff 

1, Workmen's Compensation and Welfare Benefits 

2*116 At 9:55 P.su on August 21, 1945, Harry Krikor Daghlian was fatally 

injured while working at Omega Laboratory (par. 5*16). He lived for 25 days after 

the accident, and death occurred at 4:30 p.m. on Saturday, September 15, 1945* He 

was survived by his mother, a sister and a brother, his father having died in 1943. 

His mother and sister were at the Project at the time of his death on September 15. 

On that day, the Board of Regents of the University of California was authorised 

by the Area Manager to make immediate payment from the Welfare Fund of $10,000.00 

¥ .... 

in the case of Harry KrikOT^gh]j-an. (Book VIII, Vol. 2, Appendix 7, No. 13). 
Upon instructions to this effec%. the Business Manager at the Project delivered 
to Mr. Daghlian* s mother a check from his Revolving Fund in the amount of $10,000.00 
before Mrs. Daghlian »s departure from the Project on September 16. 

2*U7 No death benefits under the Workmen's Compensation Act were due 
in this case, as Mr. Daghlian left no dependents. 

2^-118 During the year 1946 there were 195 occupational accident cases 
occurring to University of California employees, of which fifteen were determined 
to be compensable. • 
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2.119 Five of these accidents, while they may not have been classified 
by the injured individuals as "minor", nevertheless would not in any sense be 
termed "critical", nor did they result in permanent disability. These five cases 
were compensated by a total of $149.27 under .the '/Vorkmen'3 Compensation Laws of 
the State of New Mexico. 

2.120 Another accident, which occurred in May 1946, involved 3even of 
these fifteen compensable cases. All of these men received some degree of injury, 
and one, Dr. Louis Slotin, was fatally injured (par. 5.20). Dr. Slotin, along 
with the other six men, was conducting an experiment at Pajarito Laboratory on 
May 21, 1946, when the accident occurred. Dr. Slotin expired on May 30, the 
ninth day after the accident. He was survived by his parents, a brother, and a 
sister. Subsequent to the accident, the Project called his parents to the Project 
to visit him. Arrangements were made for payment of their travel to the Project 
and return to Winnipeg, Canada, through Government funds, and this matter was 
turned over to .Major Sidney Newburger, Post Intelligence Officer, for handling. 
Their lodging and meals while at the Project were paid in the same manner. 
Medical and shipping expenses in connection with Dr. Slotin's death were borne 

by the University. A maximum settlement under the Welfare Fund was made in the 
case of Dr. Slotin, and the payment of .$10,000 was made to Mrs. Sonia Slotin, 
mother. (Book VIII, Vol. 2, Appendix 7, No. 13). Due to the fact that Dr. Slotir 
left nc dependents, his case was excluded under the Workmen's Compensation Laws. 
No final medical opinion can be made in the cases of the other six men involve!, 
pending some further observation of this type of injury, and for that reason 
their cases await determination as to what, if any, settlement should be made 
under V/orkmen's Compensation. In the cases of two of these men, it may be 
determined that some degree of permanent disability exists. 

2.121 In a smoke-bomb explosion accident at Onega which occurred or 

v 

August 2, 1946, three men were involved. One of these men, Joshua. I. Schwartz, 
was fatally injured. The other two men received permanent injuries: the accident 



< 

to Robert A. Huffhines resulted in total blindness; the injury to William E. Bibbs 
has been determined to be almost total blindness in that he is industrially and 
economically blind, having suffered total loss of sight in one eye and injury to 
the other eye to the extent' that only light perception remains. In the case of 
Mr. Schwartz, the maximum Welfare Fund settlement was made in the amount of 
$10,000. (Book VIII, Vol. 2, Appendix 7,- No. 13). No compensation wa3 awarded 
in his case under the Workmen's Compensation Laws inasmuch as he left no dependents. 
In the cajse of Mr. Huffhines, the maximum Workmen's Compensation settlement has 
• been/agreed upon in the form of $13 per week for 550 weeks (a total of $9,900). 
It is expected that a similar decision will be reached in the case of Mr. 3ibbs. 
Determination of Welfare payments in both of the^se cases is not yet complete. 
2 * Public Liability 

a 

2.122 On January 31, 1946,. University of California employee, Philip 

Ft 

Lawson, while on official duty, was driving between two housing units on the 
Project. Two children^who were playing in the yard, moved over near the driveway 
behind Lawson'a car as it backed out toward the road. The side of the car hit 
the children. One child was unhurt; the other, Dennis Roth, age 3, received 
minor cuts and bruises and a fracture to his foot. Mr, Lawson immediately took • 
the child and his mother to the hospital where examinations and x-rays were made. 
Dennis Roth "was hospitalized overnight at the Project and taken to Bruns General 
Hospital in Santa Fe on the next morning, at the request of his father, Captain 
Lloyd Joseph Roth, AUS. The Bruns doctor recommended that the boy wear a short- 
leg cast for about three weeks* and stated that no permanent disability was likely. 
Within a few weeks the child's foot had healed completely. Captain Roth and his 
wife, Mary Jane Roth, then made formal request that some compensation settlement 
be made for their care to the child and the incongruence suffered on account of 
the accident. By letter of June 10, 1946, Mr. R, M. Underhill stated that this 
matter was covered by Globe, Indemnity Company Policy No. 500350, and that the 
case should be handled expeditiously. Accordingly, Globe Indemnity Company check 
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in the amount of :^275»00 was tendered to the Roth3 and proper indemnifying 
release secured for final settlement. 

2.123 To date, thi3 is the only public liability case which it has 
been necessary that the University of California settle at this Project. 
INSURANCE 

1. ?Jaster Policy FD-502 

2.124 In June of 1945, it was announced that the Contractor's 
Representative under Contract ,Y-7405-Eng-36, could take applications for Indemnity 
Insurance Company of North America Policy FD-502, for Contractor's employees 
regularly assigned to work on the Project (Appendix ID, Mo. 9 ). It will be 
noted that certificates of insurance issued under thi3 policy were for $10,000, 
which principal, however, could be increased to a maximum of $20,000 or decreased 
to a mininum of $5,000. 

2.125 The certificates of insurance were purchased by employees 
individually, and were frequently referred to as "crossroads insurance" inasmuch 
a3 policies were purchased by approximately SO employees of the University of 
California detailed to the Bikini test program in May 1946. 

2. Group Hospitalization Insurance 

2.126 On June 30, 1946, free hospital and medical service for Project 
employees had been discontinued. As a result of this action, a comnittee was 
appointed by the Director to study and reconmend a plan of group insurance to 
assist the employee in meeting his hospital, medical and surgical expenses. 

2.127 This committee recommended a plan offered by the Business Men's 
Assurance Company as the one offering the most complete coverage at the least cost 
£nd in general best suited to the particular needs of the Project employees. 

2.123 After a careful study of the plan, the Business Manager, Mr. A. ¥.. 
Dyhre, approved it and agreed that a payroll deduction plan would be set up to 
handle the premiums for all participating employees. Thi-^ meant setting up and 
keeping f. roughly 1,000 new records by the Payroll Section. This group plan wa3 

feECRKV m. 
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then presented to the Project employees for their approval. The plan was put 
into effect July 15, 1946, with a large majority of the employees signing up as 
participants. This payroll deduction plan has been found to work quite smoothly 
and there has been no reported difficulty with the Company., (Book VIII, Vol, 1, 
par, 6.15j). I 

; mm ■ 

2,129 When Mr. Dyhre (Business Manager) and Mr. Hawkins (Assistant 
Business Manager) assumed management on the 1st of June 1946, the Business Office 
consisted of a total of 17 employees;* At the end of December 1946 the total was 

23. The Increase in the number of personnel was in the Travel Section, occasioned 

I 

by the Very heavy load described in the Section under the' subject of "Travel 1 ** 

The other divisions of the Business Office did not increase or decrease in 

* 

personnel during this period. 
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Chapter III 

THEORETICAL FHY3IC3 DIVISION 



Introduction 

3.1 During the third period, August 1945 through the Tear 1946, the 
Theoretical Division continued its war-time program with certain modifications 
and on a reduced scale, and adjied to its interests the theoretical-physics 
research on thermonuclear systems formerly carried on in F Division (Book VIII, .. ; 
Vol. 2, par. 13.3). In the fall of 1945, much attention was given to the vaapliye^ 
hydrodynamical problems involved In the interpretation of the blast measurements 
made at Trinity and at Hiroshima and Nagasaki; also, during this time, much effort 
was 8 pent on the radiation hydrodynamics of the implosion fission bomb, largely 
because of the unexpectedly high efficiency of this weapon. 

Organization 

3.2 The difficulties of the early interim period affected Theoretical 
Division seriously. Of the Division Leader and the eight group leaders serving 

in August 1945, all had left by September 1946; early In this period most of the 
junior members of the division returned to the universities to resume their 
interrupted studies. The group structure of the division In August 1945, together 
with the date of termination of regular employment of the group leader, was as 
follows: ' 
Group Group Leader 

T-l Implosion Dynamics R. E. Peierls 



Termination of Regular 
Employment 



T-2 Diffusion Theory ^ R. Serber 



T-3 

T-4 Diffusion Problems 

i 

T-5 Computation 

T-6 IBM Computations 

T-7 Damage 

T-8 Composite Weapon 



V. F. Welsskopf 
R* P. Feyman 

D. A. Flanders 

E. Nelson 

J. 0. Hirschfelder 
G. Placzek 



January 1946 
November 1945 
February 1946 
October 1945 
September 1946 
January 1946 
August 1946 

Way 1946 f CGRfiljRD. 



Many of the above-named group leaders were retained in consultant status. 
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3.3 On li» November 1945* Group F-l, which had been part of Theoretical 
Division up to June 1944 (Book VIII, Vol*. 2, par. 13.3), returned to Theoretical 
Division and became Group T-7. As before, its concern was the theory of thermo- 
nuclear systems. 

3.4 On 1 December 1945, Hans A. Bethe resigned as Theoretical Division 
Leader and shortly thereafter returned to his position at Cornell University, Hi3 
successor was George Placaek, who had joined the Theoretical Division in May 1945 
after working for several years with the Montreal group. 

3.5 Early in 1946, a general reorganization took place, and the 
resulting group structure on 8 January 1946 was as follows: * 



Group 



Group Leader 
T-l Hydrodynamics Joseph M. Keller 

T-2 (Group dissolved; personnel transferred to T-3) 
T-3 Efficiency Theory V. F. Weisskopf 



Termination of Regular 
Employment of Group Leader 



T-4 Diffusion Problems 

T-5 Computations 

T-6 IBM Computations 

T-7 Super 

T-3 Diffusion Theory 



R. Ehrlich 
D. A. Flanders 
R. W. Hamming 



27 June 1946 

23 February 1946 
9 January 1946 

4 September 1946 

24 June 1946 
21 January 1946 
Did Not Terminate 



C. Mark 

3.6 The return of key personnel to the universities for the spring 
semester in '1946 necessitated considerable change. Groups T-2, T-3, and T-4 
were dissolved and the personnel were transferred to the remaining groups. 

3.7 Work on radiation hydrodynamics formerly carried on by Group T-3 
became the concern of R. Iandshoff , a member of Group T-7, who in May 1946 visited 
Ithaca, Rochester and Boston to discuss this work with former members of Group T-3. 
Group T-l was dissolved in June; some of the problems worked on by this group were 
distributed among the remaining groups. A new group, T-l, was formed under the 



leadership of F. Reines to consider the theory of the dragon (par. 3.33 ) and to 
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work on blaat wave and damage problems which might arise. All computations, both 
manual and machine (IBM), became the concern of a group under D. A. Flanders. 
In anticipation of Mr. Flanders 1 leaving, 8. Carlson became group leader of a 
new group, T-2,on 14 August 1946. 

3.8 Operation Crossroads, which seriously affected the work of some 
other divisions, did not add to the personnel problems of T-Di vision, J. 0. 
Hirschfelder, and J. L. Magee, both of whom were with Group T-7 (Damage) until 
their resignations in the fall of 1945, returned to devote full-time attention 
to Operation Crossroads problems in the spring and summer of 1946. 

3.9 On 20 May 1946, G. Placzek became ill and left L03 Alamos on a 
leave of absence. He could not return to the Project because the high altitude 
affected his unfavorable heart condition; however, he was not terminated until 
9 July 1946. Robert D. Richtmyer, who had transferred from the Patent Group, 
acted as Division Leader for the Theoretical Division until November 1946 when 
he became Division Leader. 

3.10 In the summer of 1946 a group of consultants aided the work of 
Theoretical Division. This group included E. Fermi, F. Hoyt, and E. Teller 

of the University of Chicago; Lothar Nordheim and Gertrud Mordheim of Clinton 
Laboratories; R. Marshak of the University of Rochester; R. P. Feyniaan of Cornell 
University; J. 0. Hirschf elder, University of Wisconsin; J. Von Neumann, of the 
Institute of Advanced Studies, Princeton University; V. Weisskopf, T. Welton, of 
the Massachusetts Institute of Technology. 

With the exceptions of Mr. and Mrs. Nordheim and Mr. Hoyt, all were members of 
the wartime staff of Los Alamos, 

3.11 In the Fall of 1946, S. Ulam, who left Group F-l in 1945 to 
join the 3taff of the University of Southern California, returned to Los Alamos to 
become Group Leader of a new group whose concern was general mathematical methods. 
L. Goldstein, formerly of the College of City of New York, and the Division of Vfar 
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Research, Columbia University, joined the T Division Staff at about the same time. 

3.12 A group was set up in the Fall of 1946 under the leadership of 
R. D, Richtrayer to study the new thermonuclear system proposed by E. Teller, 
known as the "Alarm Clock" (par. 3.32). 

3.13 The group structure of Theoretical Division at the close of the 
third period, December 1946, was as follows: 

T-l Theory of Dragon F. Reines 

T-2 Computations B. Carlson 

T-3 Super and Radiation Hydrodynamics R. tendshoff 
T-4 Diffusion Theory C. Mark 

T-5 IBM Computations B. Carlson (Acting) 

T-£ Mathematical Methods S. Ulam 

T-9 Alarm Clock R. D. Rlchtmyer 

T-10 Fundamental Nuclear Physics L. Goldstein 

Sffects of Test and Combat Nuclear Explosions 

3.14 Interpretation of observations of the July 16, 1945 test 
explosion at Trinity and of the combat explosions at Hiroshima and Nagasaki 
made up much of the activity of Theoretical Division in the early fall of 1945. 

A theory was developed by Group T-l (Appendix 10, No. ID) for estimating the energy 
release of a fission banb explosion by c ens id era t ion of the expansion velocity of 
the ball of fire in its early stages; this theoretical treatment differed from 
earlier ones in that it considered the effect of the high-density material of the 
bomb (and at Trinity, its supporting platform and housing) on the pressure di3- 
•*.. tribution. In an attempt to eliminate the uncertainty (Book VIII, Vol. 2, par. 11.26 
concerning the proportion of energy released by a fission bomb which is converted 
into blast energy, a calculation (Problem M) using the IBM machines was made; the 
blast energy resulting from the explosion of a fission bomb was found to be about 
two- thirds that resulting from the explosion of a corresponding amount of TNT 
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(Appendix 10,No. 11}. The final analysis by Group T-l of the blast and optical 
data (Appendix 10, No. 12) gave as the most probable values based on these data 
for the nuclear energy release the TNT equivalents of 20,000 tons for Trinity, 
15,000 tons for Hiroshima, and 50,000 tons for Nagasaki; the value for Nagasaki 
was more uncertain than the others. ; 
Radiation Hydrodynamics 

3.15 The unexpectedly high yield of the Trinity explosion (Book VIII, 
Vol. 2, par. 11.27) led to a renewal of the early speculations (Book VIII, Vol. 2, 
pars. 5.43 to 5.45) about the simplifying assumption (Book VIII, Vol. 2, par. 5.37) 



of neglect of radiation made in. the original efficiency calculations •n:'.yyp\T^^ 
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Super 

3.19 At the close of ' the war, Group F-l (which became Group T-7 on 
14 November 1945) was relieved of its responsibilities connected with the design 
and testing of fission bombs and was able to devote full-time attention to bombs 
based on thermonuclear processes, E. Fermi summed up existing knowledge on 
relevent thermonuclear processes in a series of six lectures given in July, August 
and September 1946. (Appendix ID, No. 17) The period of intensive activity of this 
group came to t an end by June of 1946 when the work was curtailed through serious 
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loss of personnel. 
Super Conference 

3.20 In April 1946, a conference of members of Group T-7 and other 
Los Alamos staff manbers and consultants concerned with the development of thermo- 
nuclear bombs took place (par. '1.21;. Hie work on thermonuclear processes wa3 
reviewed, and a specific model of a thermonuclear bomb was considered. 

3.21 An account of the fundamental physical processes of importance . 
to the thermonuclear bomb is presented in Book VIII, Vol. 2, pars. 13.6 through 
13.17, and will not be repeated here. The conference, although it examined this 
fundamental work for completeness and accuracy, centered. its attention on the 
feasibility of the specific model presented by Group T-7. Proposals and 
suggestions regarding basic theoretical investigations grew from examination and 
consideration of this model, which must be described in seme detail before report- 
ing the conclusions reached in the conference. 

3.22 The model proposed was chosen for amenability to theoretical. 

• treatment rather than for engineering practicability or efficient use of precious 
material. This followed from the purpose of the conference, which was to study 
the feasibility of thermonuclear bombs in principle, and not to propose designs 
for actual weapons. 

3.23 Consideration of fundamental principles indicated the operability 
of a large class of designs having in common the following features : /j:-. 
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suggestions were made for means to improve the efficiency of use of tritium' and . 

t 

fissionable material and to simplify the engineering of the weapon. But no 

'• • * r 

objection oh fundamental grounds to the feasibility of a thermonuclear bomb was 
presented. 

3.27 The members of the conference estimated that the experimental 

program, development, and testing of the thermonuclear super bomb would require 

». 

work by a laboratory similar to Los Alamos at its wartime peak for a period of the 
order of one or two years. 

3i28 Following a recommendation of the conference, Gro up T-7» s oon 

., ' -U 

renam ed Group T-3 r started a theoretic£ ljjjTrestigationy «bt» 
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This work proceeded throughout the spring 



and summer of 1%6, although it was hampered greatly by shortage of personnel. 
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3.31 By the fall of 19^6, continuing loss of personnel and the need 
for continuing work on radiation hydrodynamics, which wa3 another interest of 
Group T-3, further curtailed work. In addition, the need for evaluating a new 
thermonuclear system described below further diluted the efforts of the remaining 
personnel. 

"Alarm Clock >, -Thermonuclear System 

3.32 In September 1946, E. Teller described a new proposed thermo- 
nuclear system incorporating several novel features:) 
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This proposed weapon 



was given the name "Alarm Clock"— it might wake up the world. 
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Power—Prociuc ing Devices 

3.37 Two power-producing devices were considered by the Theoretical 
^ Division during the period f ollowing the end of the war through the year 1946. 
REPETITIVE DRAGON 

3,36 The first was a device proposed. and considered by F. Reines of 
Group T-l, which because of the features it had in common with mechanism used in 
the "dragon" experiment (Book VIII, Vol. 2, par. I5.7ff)i was called the "repetitive 
dragon". It consisted of a machine which periodically placed pieces of active 
material, either metal or hydride, in such positions that for a short time they 
formed an assembly critical with respect to prompt neutrons. The device would have 
considerable use as a research tool, and could be used for the production of power. 
Extreme accuracy is demanded of the mechanical- assembling device to keep fairly 
uniform the bursts of power, which vary exponentially with the length of assembly; 
use of the hydride, in which the mean time between fissions is about one hundred 
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times that of the metal, would permit somewhat greater tolerance in the mechanism, 
FAST REACTOR 

3,39 A second power-producing "fast" reactor was worked upon by 
C. Mark of Group T-3 with the help of the computation groups T-2 and T-5. Although 
R. P. Feyrunan first suggested this type reactor in 1943 » this specific reactor 
was proposed by F. Morrison and is described elsewhere (par. 4.7). It consisted 
of a fairly complex arrangement of plutonium rods, coolant, and tamper, which 
formed critical assembly for neutrons with f ission-apectrum energy. U3ing a 
modification of the diffusion- theory methods developed for determining the 
criticality of the simpler assemblies considered in bcmb design, Group T-5 was 
able to determine accurately the critical dimensions of the assembly. 
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Chapter IV 
P}(Y3ICS DIVISION 

Formation of P-Divislon 

4.1 The Research Division under R. R. V/ilson, (Book VIII, Vol. 2, 
Chapter XII) and the F Division under Enrico Fermi, (Book VIII, Vol. 2, Chapter 
XIII) continued experimental work throughout August and September 1945. 3oth 
divisions were greatly concerned over the problems of establishing a post-war 
program, and both suffered the 3ame unrest. Thus no especial advances in 
research resulted. Before Dr. "Wilson left the laboratory he r<;cor/iHfcnded that 
the Research and F Divisions be combined into a single unit known as the Physics 
Division. In a letter of 31 October 1945, he expressed the thought that the 
"work performed by these two divisions plus the inclusion of the fast chain 
reactions was particularly important to give the new Research Division a solid 
foundation around which to orient some of its work". (Appendix 10, No. 13). 

4«2 This recommendation was acted upon and in November 1945 the 
R and F Divisions were consolidated into the Physics Division with John H. Manley, 
Division Leader. The only group which was not absorbed was the Super and 
General Theory Group (Group F-l) under Edward Teller. This group was transferred 
to the Theoretical Division on 14 Novtir±>er 1945 (Chapter III ). These changes 
resulted in the following organization at the end of 1945a 



P-2 


Water Boiler 


L. 


D. P. King 


F-3 


Cockcrof t-V/alton accelerator 


H. 


H. Barschall 


P-4 


T-Roaction 


E. 


Bretscher and H. 


P-5 


Reactor 


P. 


Morrison 


P-6 


Van de Graaff Research 


R. 


Taschek 


F-7 


Cyclotron 


R. 


R. Wilson 


F-S 


Radioac tivity 


E. 


Segre 


P-10 


Fis 3 icn Studi es 


H. 


L. Anderson 



.'+.3 The Division vn.3 rounded out during 1946 by the addition of 
other groups: P-l, Electronics under .Vilbur Hane, (formerly Group G-4 in the 
old G-Division) was absorbed in P-Division 1 January 1946; Group P-3, Cockcroft- 
'.Valton accelerator, or D-D source, remained under Barschall until July 1946. 
Jorgenson became Group Leader ir.d continued in this position until the group 
was consolidated with Group P-6 in September 1746. The combined group retained 
the designation P-3, under Richard Taschek and continued work on both the Van de 
Graaff (short tank), and the Cockcrof t-.Valton accelerator. P-9, Van de Graaff 
construction under J. L. 'v'cKibben, was a new group fonned in January 1946 with 
the responsibility of completing t. new y*n de Graaff; the latter part of January 
1946, P-13, Cosmic Ray3 Group was formed under Darol Froman. This section was 
devoted to research on atmospheric radiations, particularly the neutron component. 

4.4 A further reorganization took place in February 1946. Groups F-7, 
P-o and P-1D were discontinued and a rearrangement of designations and responsibili- 
ties followed, leaving the following division structure -.vhich remained (although 
with some changes in Group Leaders) throughout 1946: 

P-l Electronics Ernest Titterton 

P-2 Water Boiler L. D. P. King 

P-3 Van de Graaff (short tank) Richard Taschek 

Cockcroft-galton accelerator (formerly P-6. See h.3) 

P-5 Past Reactor David 3. Hall 

P-9 Van de Graaff construction J. L. LlcKibben 

F'-ll Betatron William Ogle 

1-12 Cyclotron J. A. Fowler 

F-13 Cosmic toys Darol Froman (group 

dissolved Jur.-? 1746) 

4.5 Dr. Lianley resigned his position as Division Leader in July 
in order to do further research work and Dr. J. ?i, B. Kellogg became Division 
!»ad«sr. Dr. Danlpy retrained in the division as Associate Division Leader. 
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l"hy3ic-3 Division Activities 

4.6 The main efforts of the division were centered around problems 
of the fis.iicn process, the D-D and D-T reaction, the scattering process, and 
the fast reactor. 

THi; FA3T REACTOR 

4.7 In the fall of 1945, Dr. Phillip Morrison suggested the con- 
struction of a new nuclear reactor at L03 Alamos. Thi3 was the first to be under- 
taken in the Manhattan District since the clo3e of the war, and it was to be 
different in principle fro/a all other existing reactors. 

4.3 It was specifically proposed that the laboratory build a reactor 
utilising plutonium and operating on fa3t neutrons at a power level of about 10 K>! 
using mercury as a coolant. The philosophy underlying this proposal was based on 
the follrvring assumptions : 

1. The laboratory needed more information on the properties of near- 
critical systems operating on fast neutrons since the bomb itself was a super- 
critical syatem b'ised on fast neutrons. 

2. The spectrum of fast neutrons produced by such a reactor would be 
closely the same as ^tou^c from the bomb itself and the reactor v/ould thus form a 
useful tool for the exploration of problems associated with nuclear reactions in 
weapons . 

3. Mo plutonium reactor and no fast reactor had yet been attempted in 
spite of the fact that such systems were potentially of great interest both from 
the point of view of the production of useful power, and from the point of view 
of breeding or conversion of fissionable materials. 

4. The desirability of such an objective having both weapon goals, and 
yet application to the peaceful uses of atomic power^was apparent in a laboratory 
striving to establish itself on a useful and effective postwar plane. 
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4.9 Approval was^granted by Major General L. R. Groves for this 
construction and the necessary plutoniura allotted from material on hand of a 
character not completely satisfactory for weapon U3e. 

4.10 Ground was broken for the new laboratory building in Los Alamos 
Canyon (adjacent to the Onega laboratory housing the Water Boiler) on 15 Way 19** 6, 
This building was the first on the mesa to be planned on the ba.3is of permanent 
construction. ' 

4.11 Experiments on rods of the active material began in March 1946 
under R. D. Baker's Group ^ CMR-5,(3ee par. 6.28 ). The extrusion of Pu cf -phase 
rod at low temperature led to partial transformation to «C -phase, presumably 
induced by the great amount of working. High-temperature extrusion, all in the c/2 
phase stable region, proved unsatisfactory from the point of dimensions but the 
density remained low. Machining of extruded oversize rods, in this manner, was 
undertaken in April and was successful enough to start production in June. 

4.12 The canning process was also begun in June. Oie rod was 
experimentally canned in a special air-filled disposable can. This was exposed 
in high flux in the water boiler. The complete operation was moved to DP Site 
for general health reasons the latter part of the year. 

4.13 Dr. Morrison accepted a position at Cornell University, and 
Dr. David B. Hall continued as leader of this work. 

4.14 Final assembly of the reactor progressed rapidly during the 
summer of 1946. By August the tamper blocks of uranium had been plated with the 
adopted three-mil electroplated Ag and were assembled. The active material had 
been introduced into the reactor can and the tamper closed by use of the safety 
block and installed hoist. This' operation was performed by remote control. 

4.15 Initial critical assemblies of the fast reactor were started 
on 12 September and continued for three days until mechanical failure of the 
bottom tamper mechanism resulted in a suspension of operations for almost sixty 
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days 'while the apparatus was taken down and completely reassembled, ,'jome of the 
associated reactor equipment was redesigned at this same time with particular 
emphasis on the safety block mechanism. 

4.1A Early in November, the reassembly of the reactor had been 
completed including the alaminuni envelope enclosing the reactor pot, uranium 
tamper, tamper cooling jacket, steel tamper and four inches of lead shielding. 
Considerable progress also had been made on the olectro-magnetic mercury pump, 
the mercury flowmeter, heat exchanger, and supply and sump tanks, but this 
auxiliary equipment was not completely finished. 

4*17 Critical assembly measurements were again started on 19 November 
(without coolant or the external radiation shield), and critical conditions were 
reached two days later. 

4. 13 The following table gives the loading and observed multiplication 

when all tamper materials (safety block, top tamper, control and safety rods) were 

in position of maximum reactivity. The reactor cage had available 55 holes for 

insertion of active material rods. The plutonium was loaded in a central array 

»nd all remaining holes filled with rods of natural uranium. These first 

assemblies were done without mercury in the reactor pot. 

No. of plutonium ^ ' » "" " *" 

rods loaded obs obs 

10 2.20 0.455 

15 3.91 0.256 

17 5.41 0.135 

19 8.55 0.117 

21 . 14.8 0.068 

22 23.1 0.043 

23 48.5 0.021 
24* OO (critical) 0 

*The critical mass was 23.8 rods 'as estimated from the control rod 

ca lib rat ion. The critical condition was found by bringing the pile to a slow 

Period by means of a control rod. 



THE ELECTRONICS GROUP 

4.19 P-l, with Ernest Titterton, Group Loader, functioned efficiently 
as a service unit of the Division. Their efforts were not solely confined to F- 
Division, but were extended to all technical groups. This wis particularly true 
during the summer of 1946 when loss of trained electronic men in the technical 
groups threw an extra burden of repair work and designing on Group P-l. Besides 
the above routine duties, the group completed and tested engineering models of 
oscillators, gauges, analysers and amplifiers. 

4.20 Certain technical problems arose in October 1946 which received 
priority from the Electronics Group for the rest of the year. The most important 
of these research matters was cyclotron arc modulation. It was necessary to re- 
design frequency dividers and modify certain other features of } 'c 'Jan i el's circuity, 
(par. 4.61). Research was initiated on a degenerative stabilizer circuit for the 
D-D source to prevent the beam from wandering off the target. A third objective 
was research on LicKibben'3 informer problem on the 8 liev Generator (par. 4.41ff). 
The fourth major item confronting the group was an order for heavy duty power 
supply and control circuits for pulsing a spark gap light source in synchronism 
with, a fast camera. There were serious difficulties in connection with extinguish- 
ing the spark at frequencies a3 high aa 1500 c.p.3. and it was estimated that it 

would require three months to solve the problem. 
THE WATER BOILER 

4.21 The '.Vater Boiler Group, P-2 (formerly F-2) , under L. D. F. King, 
successfully operated the "boiler" for 3733 K.W.H. during the period August 1945 
to December 20, 1946 for a total of 4#09 K.'.V.H. During this period, research work 
continued and changes were made towards making the water boiler a permanent researe 
tool. 

4.22 During July of 19A5, the reactivity of the pile greatly decreased 
due to the excessive loss of nitrogen, and the format ion of a precipitate. To aval 
future trouble of thi3 type, some minor design changes were made bef ore ro 13 3 embay, 
and the nitrogen concentration was maintained at a normal level. This required the 
addition of acid and water in the ratio of 1.'+ to 1 instead of the previous value 
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4.23 The overall radiation in the building was substantially 
decreased by improving the shielding in the gas outlet line, thermal column 
and porta. 'Die controls were completely rewired. The safety circuits were 
simplified and the installation of a new large fission chamber in April, permitted 
a Linear calibration of the automatic control over the entire operating range. 
The accuracy of this control was increased by incorporating a complete ccmmercial 
potentiometer in the balancing circuit. 

4.24 An analysis of the gas from the boiler indicated that about 
30$ of the total fission activity is carried off in this manner. An intensity of 
40 fi/hour at one foot from the outlet line is observed during full power operation. 
The gas evolution due to electrolysis was found to be about 2.3 cc/sec/KW« 
Considerable difficulty was experienced with background activity from the radio- 
active gas. On several occasions it was even necessary to stop boiler operation 
for health hazard reasons. Plans were begun to obtain a permanent solution for 
this problem. A shielded concrete pit was constructed to house the safety liquid 
trap for the gas outlet and the outlet line in the vicinity of Omega was all made 
of stainless steel pipe buried underground. The gas outlet was removed to a wider 
part of south mesa, about 1500 feet from Omega. The gas was released from a point 
about 60 feet above ground. Indications in December were that the gas backgrounds 
were improved but not yet solved. A high stock and gas dilution might be more 
satisfactory. 

4.25 Numerous irradiation of samples continued throughout 1946 for 
other groups. Notably for the health group, radiochemistry ^roup and other groups 
in P Division. 

4.26 Research work was continued along several lines. Experiments 
on short delayed neutrons and gamma rays from U 235 and piutonium were continued. 
A long series of measurements wa3 begun on the rang 03 and fission yields of 
piutonium fragments, the heavy group has essentially been completed and work on 
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the light group has begun. The cross section of 40 hla^*^, j}^ and 3m^ 
were determined. Construction work on a thin lens Beta ray spectrometer for 

182 

energies up to 15 Mev was completed in July 1946. A preliminary run with Ta 
indicated poor resolution. Collimating slits, however, had not been adjusted 
and no current stabilizer was used on the generator. A large 30" diameter fission 
chamber was begun for measuring angular distribution in scattered neutrons. The 
chamber consists of 15 one-inch concentric ring3 coated with 
PARTICLE ACCELERATORS 

4.27 At the close of the war, the Los Alamos laboratory found itself 
with a variety of equipment which had been borrowed or leased from various 
institutions. Chief among this equipment were the following accelerators: 

1. The 40" Harvard Cyclotron. 

2. The University of Illinois Cockcroft- Walton accelerator. 

3. The University of Wisconsin "Short Tank" ifrn de Graaff . 

4. The University of Wisconsin "Long Tank" Van de Graaff. 

4.28 While Los Alamos recognized the need and desire of the owners 
of this equipment to repossess it in order that nuclear research might be 
recommenced in academic laboratories, nevertheless, the laboratory was under- 
standably reluctant to lose this equipment as its long program of reconstruction 
began. The health of the laboratory at this time demanded that active research 
be pushed with as much enthusiasm as possible and the ability of the laboratory 
to proceed with an immediate research program was one of its few attractions. 
Accordingly, efforts were initiated to purchase outright as much of this equipment 
as the individual universities might be willing to sell. In seme respects f- there 
was found more enthusiasm for these proposals than might have been anticipated. 
The rapid advances of the war years had filled all physicists with a desire for 
bigger and better accelerators - and the prospect of disposing of older and smaller 
equipment at a reasonable price and using the proceeds to finance larger-scale 
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devices turned out to be rather attractive. 

4»29 Ultimately arrangements were completed to purchase all of the 
above equipment, with the exception of the University of '/Wisconsin "long tank" 
Van de Graaff accelerator (Appendix ID, No.l?). The success of this program 
cannot be underestimated in providing the laboratory with efficient tools for 
research at a time when it desperately needed such attractions. It is dubious 
if it would have been possible to maintain an operating division in nuclear 
physics had a long program of accelerator construction been required, and the 
cooperation of the above Universities in being willing to sell their equipment 
indicates a real willingness to assist the laboratory. 
Cockcroft-'rfalton accelerator and "Short Tank" 

COCKCRCFT- WALTON ACCELERATOR 

4.30 Experimentation by this group was greatly curtailed by the 
water shortage the latter part of 1945. The D-D source could not be operated; 
DP Site suspended operations and could not deliver source; and work on ion sources 
ceased, 

U» 31 By the end of February 1946, the water supply became more 
abundant and experiments with the accelerator, ion sources, disk scattering, 
measurements of D-D cross sections, and scattering of high-energy neutrons by 
H and D again went forward. 

4.32 In March 1946, the results of measurements for D-D neutrons 
were obtained. The scattering of neutrons by. hydrogen still showed a slight 

( <5 percent) preference for the backward scattering of neutrons. 

4.33 The scattering of D-D neutrons by deuterons showed a strong 
an is ot ropy. In the center- of -mass system the differential scattering cross 
section per unit solid angle is 2.2 times greater for neutrons scattered through 
130° than for neutrons scattered through 90°, The area under this peak in the 
differential scattering cross section is about 15 percent of the total cross 
section. 



4»J4 Tests were jnade throughout Apr.' 1 arid May to establish the fact 
that the yield of neutrons and protons from the D-D reaction is constant for a 
given set of conditions. Discrapanc its were traced to a too low pumping speed 
at the target chamber. In June, a by-passing pumping lead and smaller diaphragms 
to restrict the beam, were installed. This decreased the variations of yield 
somewhat but not completely. 

4.35 The Cocke roft-Walton accelerator group continued runs on D-D 
yields after the Van de Graaff was changed over to the tritium program. The 
ciain reason for the variation of data seemed to be unstable operating conditions 
of high voltage output. An electronic stab^izer of high voltage was installed 
but experimentation was still in process as of the end of 1946 and evidence was 
not conclusive that the troublo had been entirely eliminated. 

As previously stated (par. 4.3/ the Ccckcroft-V/alton Group was 
in independent unit of the Physics Division (h-3)j until September 19A6 when It 
was combined with the "short tank" group inasmuch as their experiments were often 
the same except on the different types of accelerator. 
"SHORT TANK" VAN DE GRAAFF 

4.37 This group's activities were completely halted by the lack of 
water during the winter of 194 5 » and not until the early spring of 1946, did thf < r 
work continue. 

4.33 By Llarch 19^6, the group had completed evaluation and analysis 
of measurements on saturation behavior, and the characteristics of the Frisch 
grid. 

4.39 The program for the "short tank" changed in August 1946 when 
various aspects of the tritium source were placed under observation. Asserr.hl; 
and construction of the D-T experiments called for modifications of the tar,}-. 
The diffusion pim.p -ma aet up with silicone oil. All graphite and carbor. shutter - . 
liners, slits, and diaphragms were replaced with tantalum. A glass-urfmi - :." 



p\iinping system was installed with f orepunips aealed, safety circuits nv.de with 
l?r*»e burettes for the- fore pumps which vrou id permit the tritium to go to the 
for spumps .in case of a double accident. 

4. 40 A tritium sample of rated 18 percent concentration was admitted 
to the Ci pump on 29 November 1946. The data resulting from bombardments 
indicated that the sample was weak, probably not containing more than 5 percent of 
T. 3efcre further experimentation could 2° °n it was- necessary to get a richer 
sample for target material. 

VAN DE GRAAFF CONSTRUCTION 

4.41 The lo3s of the "Long Tank", however, placed a serious gap in 
the range of neutron energies which the laboratory could investigate, and 
introduced this gap in these experiments devoted to the utilization of thermo- 
nuclear reactions. As such long range problems were considered to be fundamental 
to the philosophy of the labcr-itory , (Appendix No. 1 } the problem of remedying 
the situation was considered. 

4.42 Jince a new machine had to be constructed, and inasmuch as no 
adequate accelerators were planned for construction by any of the major electrical 
coripanies, the laboratory was able to consider the most desirable type for its 
purposes. After acme preliminary and small scale experimentation, it was decided 
that a Vnn de Graaff accelerator in the range, of 8 to 12 million volts would permit 
the entire energy spectrum of neutrons from, the lowest energies up to more than 

20 Mev to be investigated. The cost of such an instrument was estimated at 
*5CC,000 and, if constructed, and successful, would be the largest generator of 
its kind in the world. Permission was requested of General Grovps to «.'-:ibark upon 
this program, and this was granted dn 12 December 1946. (Appendix 10, ho. 20). 

4.43 The responsibility for the design of the machine vra.3 carried o;.;t 
by Dr. J. L. WcKibben (Group Leader of F-9) with consulting advice of Dr. J. H. 
V/illi&ns of the University of Minnesota, Dr. It, G. Herb of the University of 
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iVi scons in, and Prs . van do <iraaf . ;- ; '! Trump of the :'u3K.i<:h>i'.5eLta Institute of 
rechu</iogy. 

4.44 It vr.\3 specifically proposed to use this accelerator in 
continuing the scattering and cros j-section experiments, particularly with 
fundamental particles at higher voltages j to ] reduce and study neutrons up to 
energies of apj roximitely 25 million electron volts; to bridge the gap with 
experiments employing neutrons between 6 and 12 Kiev, a range which could not 
formerly be reached with exist in; equipment; to study the N^-N"^* reaction 
(important in connection with the possible ignition of the atmosphere); and to 
study new (p-n), (p-2n), and (p-d) reactions which cay occur at these higher 
energies. 

4.45 Almost as important as the above mentione i experimental field 
which this instrument offered, was the opportunity it presented to attract and 
keep good nuclear physicists associated -with the Los Alamos Laboratory. 
Particularly in the program of cooperation with universities, such a tool would 
be invaluable in maintaining a canpet^nt staff interested in basic nuclear rhp , 1 .-. 
and its potential application to military v;es|x>n3. 

4. 46 hr. J. L. McKibben outlined the proposed design and progres 3 sn 
the generator in a report of 11 October 1946 to Pr. P. E. Bradbury ( Append. Lc !''>,? a 
The design proposed consisted of a separation column permitting high pressures 

of special gases around the high potential electrode which could be operated 
without the charging belt in a high windage, corrosive atmosphere. This was to 
g ive flexibility to the machine, keep it freer from dirt and make servicing 
simpler, since the critical parts were accessible by raising the veas-jl. 

4.47 A small test generator using standard parts of the instrument 
under construction was constructed and in operation by 1 July 1946. It had a 
separation column lj-feet tall by 1-foot in diameter. The high voltage electrode 
was charged wHh a 6- inch '.vide belt, '''he tank was 30- inches OD and oper tted up 
to 500 p.s.i. litis was prim; rily to be ••> source of experimental inf ormat ion a-; 
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•■Tell as a training mechani3m for new personnel, 

4.43 The plans for the large Instrument took form as a divided 
pressure device with the belts running in a lower pressure region inside the 
separation column. Three evacuated tubes were to be provided in the low pressure 
region. Large shells located in the high pressure region outside the separation 
column served to divide the potential between the high potential head and the tank. 

4.49 The insulating column or separation column was built up of a 
series of insulator (Mykroy) rings and steel rings. Mykroy, a lead-glass-bonded 
mica, has high compressive strength, good dimensional stability, high puncture 
voltage and in addition is fireproof and malleable. It was selected for the 
purpose, therefore, over other possible plastics and phenolic bound paper. 

4.50 In small-scale experiments under final conditions, voltage 
gradients of 1,5 million volts per foot were obtained. 

4.51 Original plans called for a control room containing two 
laboratories, shielded with a concrete wall, and a 3mall shop. The best design for 
the building seemed to be a steel tower 150-feet tall with a windbreak, with a 
125-ton hoist located at the top of the tower for disassembly to accomplish internal 
repairs. 

4.52 At the close of the year (1946), the generator tank design had 
reached the point where many orders were being considered by the manufacturers. 
The separation colvimn had been ordered. The 256 steel rings were in process of 
manufacture by the Consolidated Jteel Company. The die for making the Mykroy rings 
wa3 completed in Los Angeles. A press had been loaned to Electronics Mechanics 
for the molding of theae rings. The tank was being designed by the Consolidated 
jteel Company with an estimated five months completion date, 

4.53 Designs were not complete for the inner column, or for the 
buildings. And the site location had not been finally approved. 

TKZ BLTATRON GROUP 

4.54 F-ll, under the supervision of 3. H. Neddermeyer, became part of 




P-Divi.3 ion in January 1946, after K-Division ceased U3ing the instrument Tor 
research (par. 5.53-3). 

4.55 Experiments were conducted throughout 1946 on photo fission 
thresholds in normal uranium, u 235 , u 23 * and plutonium. The most dependable 
result3 have come from the U3e of a shielded paraffin geometry about five feet 
from the betatron. These findings indicate that all fissionable materials (such 

as plutonium, normal uranium, and U 23 *) have thresholds at about 5.2 Mev. However, 
this work i3 not conclusive as -it has been observed that the threshold for the 
production of neutrons from the betatron is also 5.2 Mev. Therefore, there is a 
doubt as to whether the fission observed is neutron produced fission or gajnna 
f is 3 ion. 

4.56 An independent section of this group ms devoted to work in 
chronotron and counter development. The Chronotron is a system comprising a 
transmission line and a detector or an array of detectors coupled to the line at 
evenly spaced intervals, whose function is to determine the region of superposition 
for two transient pulses traveling along the line in opposite directions. The 
term detector i3 reserved for this specific meaning and the term counter is used 

to mean a device which produces a pulse when traversed by a charged particle. The 

i 

ultLiiate purpose of the whole development was to produce a system of chronotron 
and counters by which velocities of charged particles can be measured by 
comparison with the propagation rate along the line. 

4.57 The first chronotron model was completed in the summer of 1945. 
Te3ts with a single detector showed that, with pulses generated by a condenser 
discharge with amplitude 50-150 volts and time constant of the order of 10"*^ sec, 
fcss3± time differences can be measured to an accuracy of about 3 x 10"*^ sec. 

4.53 A second model was finished in March 1946 and tests indicated 
a cle'ner operation than with the old model, but the pul3er .^ave serious 

1 

difficulties. Experiments continued on this model until the L\sl cf June when 



Meddermeyer left for //ashing ton Jtate University, Shortly after his termination, 
thi3 equipment was transferred to him at Seattle, V/ashington. 

Tlie position of Group Leader of betatron activities was assumed by 7,'illiam. Ogle 
on 1 July 1946. 
CYCLOTRON 

4.59 After the reorganization of F-Division, the Cyclotron Group 
(P-12) under J. A. Fowler, had to reconstruct its own organization by 
indoctrinating an entire new crew, and by making certain repairs to the cyclotron. 

4.60 Exploratory experiments were conducted on distribution of fission 
fragment energy a3 a function cf incident neutron energy. A suitable fission 
fragment energy counter was designed and constructed in March 1946. This problem 
was temporarily tabled in May 1946, to investigate the apparent fine structure 

of fission fragment energy spectrum, but was resumed the following month. Experi- 
ments were continued but high radiation in the vicinity of the cyclotron caused 
considerable difficulty with the counter. 

4.61 In October 1946, the Electronics (>oup started building circuits 
for modulating the arc of the cyclotron (par. 4.20) with variable pulse widths. 
The detecting equipment was modulated in Such a manner that the neutrons arising 
at the target due to the arc pulse were separated into energy groups by the time 
of flight over a fixed distance. Twelve successive time intervals (corresponding 
to twelve neutron energies) were employed. Thi3 equipment was still not completed 
as the year closed. 

COSMIC RADIATION STUDIES 

4.62 A temporary group under Dr. Darol Froman wa3 set up in January 
1946 to further scientific data on cosmic radiation (par, 4.3 ). Four BF-j counters 
built for use at Operations Crossroads were adapted for measuring the neutron 
components cf the cosmic rays. These counters had an efficiency of about 2'% for 
thermal neutrons. 



\.6j A B-29 airplane from Z-Division '.rag vised for this work. The 
plane was modified by removing all gunnery equipment, armor glass, and hydro- 
genous material from the tail section, and installing the four counters: a bare 
(not shielded) enriched counter three feet from the other three, an enriched 
counter covered with 0.030-inch cadmium 3heet, an enriched counter shielded with 
1-inch of B^C (normal boron - density 1.3 gin/cc), and a normal BF^ counter 
shielded with 1-inch of B^C. These three counters were two feet from each other. 
The high-voltage box and preamps for these counters were also in the tail section. 
The filament supply and coaxial leads for the signals were strung from this section 
to the radar room which contained the amplifiers, scalers, recorders, and power 
supply. A cadmium- paraffin-covered counter to monitor total neutron intensity 
was mounted in the radar room, also, 

4.64 Initially it was feared that the gasoline carried by the plane 
(acme 65OO gallons), would affect the bare and Cd data. However, measurements taken 
at the 3ame altitude at the start and end of a flight after the gas load had shrunk 
3500 gallons ?rere identical. Apparently then, the counters could be considered 

as being in free space. 

4.65 It was thought that as altitude was gained counting effects from 
showers might 3tart, even with high bias settings. This wa3 checked by running an 
enriched BF-j counter and a normal BF^ counter; bare and with a B^C shield, at 
various altitudes to discover whether there was a decrease or any other trend. 
Experiments indicated that the ratio stayed constant, which shewed that the count 
was, at all times, either of neutrons or natural background. 

4.66 Several flights were made before June 1946 when the group 
activities were dissolved. As a result of the first experiment, it was found that 
the Cd ratio remained constant at altitudes above 7,000 feet and has a* value of 
2.13, Also, the aounting rates in all counters vary in the same way with altitude. 
Bad weather conditions and faulty mechanical performance during two flights cur- 
tailed the duration of the time aloft and good statistics were not obtained. One 
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flight vfas attempted during cloudy weather forcing the plane to remain below 
the main cloud body. Directly under the large cloud mass, the count was high 
except in the paraffin monitor. As the plane approached openings in the clouds, 
the count dropped. 

4.67 Lack of personnel to staff adequately this group, and urgency 
of other experimental work in the Division, finally caused the program to be 
abandoned in June 1946. Full. details of the operation were recorded by H. M. 
Agnew, W. C, Bright, and Darol Froman (Appendix 10 t No. 22). 
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Chapter V 
L?-Divlsion 

Formation of ^-Division 

5.1 In the reorganization of the laboratory in the fall of 1945» 
U-Division was formed under Darol Froman, Division Leader, with the essential 
responsibilities previously assigned to the Weapon Physics Division or 
G-Division (Book VIII, Vol. 2, Chapter XV). A chart is given below showing 
the various groups established in the new division and their relationship with 
groups in the previous organization: 



Group 
No. 


Group Name 




Leader 


L/Orresponaing group 
or section in old 
organization 


U-l 


Design and Production 


R. 


E. Schreiber 


In part G-Sng. and G-l 


M-2 


Critical Assemblies 


L. 


3 lot in 


In part G-Eng, and G-l 


li-3 


Initiator 


H. 


Fu lb right 


G-10 




Electric Uethod 


A. 


Graves 


oa 


K-5 


Ra La 


D. 


Hall 


G-6 


K-6 


Flash Photography 


;v. 


Koski 


X-1C 


U-7 


Super "echanics 


j. 


Tuck 


In part, G-2 


li-8 


Optics 


B. 


Brixner 


G-ll 


M-9 


liagnetic Method 


E. 


Creutz 


0-3 


tt-10 


Betatron 


3. 


Neddenneyer 


G-5 


M-ll 


Consulting Engineering-Physics 


J. 


T. 3erduke 


In part G-Eng. and G-10 



General Responsibilities 

5.2 Conforming to a lonf,-range policy of Laboratory activity, 

-v. 

LI-Division was assigned the following program of work including both peace-time 
applications of nuclear energy and a continuation of weapon development: 




1. Maintenance of the 'weapon insofar a3 the pit was concerned. 

5.3 This included engineering design, production, inspection and 
surveillance of all parts of the gadget inside the HE charge for the stock- 
piling of weapons. It also included the maintenance of field equipment, written 
instruction, and personnel with adequate knowledge and experience for assembly 
and tests. Of course there vras a considerable division of responsibility with 
the Clffi Division in the production of active cores and initiators. 

2. Critical Assemblies 

5.4 This included not only routine measurements of the multiplication 
of fabricated cores, but also experimental work on problems of safing, on new 
models, and on spectral and intensity distributions of neutrons throughout the 
pit. Also there were rather extensive measurements to aid in the design of 
fast, reactors and miscellaneous measurements in connection with safety problems 
for the Los Alamos Project and other Manhattan District Projects. 

3» Improvement on the bomb 

» 5.5 This experimental work included the induced motion and compression 
of parts of the pit by HJS; the design and testing of new models; measurements of 
the improvement effected by new explosive arrangements; a detailed study of 
initiators; fundamental studies of shock waves and the associated hydrodynamics; 
some measurements on the effects of explosives in collaboration with the X-Diviaion. 

4. Super Mechanics 

5.6 This phase included experimental studies of proposed mechanical 
methods of initiating thermonuclear reactions. 

5. Optical and Engineering-Fhysics Service 

5.7 This responsibility embraced the design, procurement, etc. of 
special optical and photographic equipment and of physical measuring instruments 
for other groups and divisions as well as for M-Division. 
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DESIGN AND PRODUCTION 

5.3" Work on components for the Levitated Gadget was continued, 
predominantly under R. E. Schreiber's group, M-l. The overall design progressed 
with innumerable experiments and calculations on jetting, compression ratios, 
and shock wave deformations % A 



DELETED 



DELETED 



0° 



b 



UBTED 



5.9 All the available data at this time together with the results of 
calculations made in the Theoretical Division seemed sufficient to fix the 
dimensions of the parts of the pit. Hence the Weapon^s Panel agreed on 7 Uarch 
1946 to freeze the type of pit described below: 



ETED 



Construction of a full-scale test model 



and tv/o haU^scale models to study assembly procedures and to test mechanical 



strength and support members atcrt a completed in June 1946. 
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^.12 In September 1946, J£-l was reorganized to take on, as part of its 
responsibilities , a program of weapons control, covering the pit in all its parts. 
The plan initiated was to transfer all completed pita, apart from the initiators, 
active cores, and plugs to the stockpile at Sandia (par. 8.16 ). M-l was to main- 
tain surveillance, records, and stockpiling of the plug3, the fabricated active 
material and the initiators. In the reorganization, la Roy Thompson became Acting 

Group Leader of and R. E. Schreiber took over Group M-2. 

5.DJ A committee consisting of M. G, Holloway, R. E. Schreiber, La Roy 

Thompson, and Wm. C. Bright, under the chairmanship of Bright, was appointed to 

advise K-I on the preparation of manuals and kits for use by the Armed Forces at 

both storage and advance bases. 

5.14 Design for carrying cases and storing hot plugs was well under way 

in November 1946. This work was made necessary by the decision to deliver hot 
plug3 to the Armed Forces as a simplification of procedures at advanced bases. 

5.15 Another phase of the Design and Production Group was a training 
program for Army Officers, under the direction of M. G. Holloway. This training 
gives these men (chosen because of their excellent qualifications) a sufficient 
background in not only the necessary routine mechanical assembly operations but 
also in problems of safety so that they may intelligently cope with unpredictable 
occurrences or accidents. On 1 November 1946, V/illiam C. Bright assumed leader- 
ship of group L'-l. 

CRITICAL ASSEMBLY 1 

5.16 Critical assemblies of active material in various tampers, was 

continued after the cessation of hostilities, by the G-Division critical assembly 
group. Harry K. Daghlian, a staff member of this group, on the evening of 21 
August 1945 performed the experiments but inadvertently obtained a 3uper critical 
arrangement. He quickly dispersed the assembly, but in doing so received letiai 
exposure from radiation and neutrons. He died on 15 September 1945» (App. 10 No. 2\ 

5.17 Louis Slotin's Group- M-2, continued experimentation on gadget 
and composite cores, critical masses in various tampers, nuclear safety measure- 




Tent3 and work on the Fast Reactor (or. a pro ton: baa is until Dr. ihiilip ;.:orriacn 

returned to L03 Alamos in April 1946 and his Group P-5 resumed or era t ions (par, U.'i 

5.1& Plans were laid in the fall of 1945 to transfer critical assembly 

work from Onega Site to Pajarito Site and construction was started on a laboratory 

building. The new site was in operating condition by April 1946. 

» 

5*19 Most of the. experiments conducted were as a service to other groups, 

215 

For example a number of measurements on critical masses of U J biscuits: in iron, 
in iron and tuballoy, and in iron and sodium tampers were made in April and May 
at the request of Dr. Walter Zinn, of the Argonne laboratory. It happened that in 
the nieasurement of the composite cores th ■■ t the fit of the U^'^ tamper to the core 
was not always very good. There were cases in which the cavity was known to leave 
a gap of definite size around the active core. Qualitatively, it was found that 
a small gap reduced the observed multiplication by quite a large factor. 

5.20 An experiment v/ith a critical assembly of a combat type Pu core 

and a beryllium tamper on 21 May 1946 resulted in another serious radiation acrid- 
which caused the death of the Group Leader, fouis Slotin, nine days later. 
(Appendix ID, No. 24 )• Ttiia occurrence practically halted all work in critical 
assemblies. The laboratory devoted serious thought to a means of continuing thi j 
essential work without danger to those involved. It was apparent that such stud I s • 
were essential to the progress of the laboratory, but were also required in the 
course of weapon production work and were expect td of the laboratory by many other 
farts of the Manhattan District. '.7hile it was clear that no machine could think 
as well as a trained man, it was also clear that a machine could only do what it 
ws3 prescribed to do and could be provided with a variety of automatic controls 
and safeguards. 

5.21 Inasmuch as it was clear that this work would cease unless some- 
thing drastic wa3 done, the laboratory decided: to forbid (they had been stopped 
anyway) all manual critical assemblies; to provide a critical assembly laboratory 
operated by remote control and provid^Jwith every practical safety device that 
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could be devised; and to locate such a laboratory at a distance from the control 
room and separated from it by earth embankments. Then should an accident occur, 
there would be the protection of both inverse square law and absorption. Finally 
all critical assembly experiments were made subject to certain procedures and 
required both the presence of specific individuals and detailed prior approval 
at high levels. 

5.22 After much deliberation, it was decided to construct an assembly 
and instrument building in Pajarito Canyon about 1250 feet from the main 
laboratory, which was to become a control room. • The instrument room was 
thoroughly shielded from the assembly room. Photographs were to be taken of the 
assemblies through periscopes; television and telephoto equipment also were to be 
incorporated. Special remote control equipment was designed and constructed. 

One such piece called "Topsy" ("I just crowed". Reference: Uncle Tom's Cabin) was 
to stack various cubes of U235 into an assembly by remote control. At the end of 
1946, approximately 60$ of all construction and installation of equipment had 
been completed. 

5.23 After the death of Dr. Slotin, R. E. Schreiber became Group 
Leader (par. 5.&) and K-2 performed experiments on storage safety problems and 
weapons measurements while critical assembly work was suspended. The ^roup also 
prepared The Pajarito Safety Manual (Appendix 10, No. 25) for use of all personnel 
in M-2. 

5.24 A new guarding system at Fajarito was initiated in December 1946, 
with the following three phases : 

1. Plan 1, was the normal operating condition with no active material 
present and involved no special restrictions on persons entering and leaving the 
area. 

2. Plan 2, went into effect when active material was present but no 
experiments were in progress. Access to the laboratory was only by meau3 of an 
exchange badge. 





3. Plan 3, went into effect when an experiment with active material was 
in progress. Access to the area was then controlled by the. person in charge of 
the experiment. Everyone entering at, such a time was to have a film badge. 

INITIATOR GROUP 

5,25 The efforts of Group H-3 under H. W. Fulbright, who succeeded 
C. L. Critchfield, (par. 15.2, Book VIII, Vol. 2), were directed to the following 
program early in 1946: 
1. /*-" 
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/This general type of 



device became known as the inverse urchin. 
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2. Testing combat-type \u*chin initiators. 

3. Developing a method for counting the neutrons produced by an initiator 
the first microseconds of its operation. f~ 
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v 5*26 During April 1946, concentration was focused on the third phase 
of the program. The design for the banks of counters was frozen and necessary 
orders were sent out for the chamber parts. Although the technique of atftack 
upon this problem was by no means satisfactory^ the best method appeared to involve- 
an actual attempt to measure the neutrons produced as a function of tint from an 



initiator actually detonated by an appropriate explosive geometry^ 
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Concern for the fate of the polonlflrr — rtctSSsed in 
this experiment requIrecT"the use of subterranean concrete chambers. In May 1946, 
a design for such a structure was worked out by Henry Fetrzilka and L!r. Ioonis 




of the Zia Company. Three of these were constructed near the rim of tho crater 
at Alamagordo during July and August. 

5.28 Procurement problems made it impossible to secure the die-cast 
perforated grids for the counter banks originally designed. Therefore, the design 
was altered from a die-cast to a punched model which was not as satisfactory but 
usable after sane additional machine work was done at Los Alamos. This change of 
form delayed the first shot, tentatively set for 10 June 1946, until 3 September 
1946. Everything functioned perfectly then except that the main HE charge failed 
to detonate, apparently because -the implosion switch failed to operate. ?*ore 
than 24 hours later the counters we re still fun ctioning properly, counting the 
neutron background of the urchin. v ^ 
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accordingly, decided that any attempt to recoveFthe urchin would be too 
hazardous and the first experimental site was abandoned. 

5.29 K. W. Fulbright returned to Princeton immediately after the first 
experlment had been completed, and D. P. Ucliillari assumed responsibilities for 
the group. 

5.30 In October 1946, the group began preparations for a second shot 
at Trinity, incorporating improvements in accordance with the dictates of 
experience gained from the first trial. 

5.31 There was a decided change in the philosophy of the croup after 
the first experiment. The first shot had been me.de to prove the feasibility of 
the idea. This was definitely determined, and the objective for the second 
operation ms to gather the data it was believed possible to secure. To this end, 





new electronic equipment was designed and constructed by the group. A certain 
duplication of this equipment was decided upon to prevent loss of data by a. 
failure of any one piece. v ". . '}■ 

5.32 It was further decided to use a. lens charge in the second try^ 
and to perform a mock experiment' ,to test the equipment and set up. Preparation' 
had made excellent headway by the end of 1946 and a tentative date for the- 
second experiment at Trinity was set for 21 February 1947. 

ELECTRIC METHOD . 

5.33 Briefly the group concerned with the eiectric method of ' - 
investigating implosion (15— J*)" had a two-fold schedule: 

1, To determine properties of the different levitated models. ,./</ . 

2. To investigate the effects during implosibn>of the support for, the * 
levitated core. . . 

5.34 Numbers of experimental shots were made to discover the effect 
of symmetry on the compression, so that this effect could be taken into account 
in predictions of efficiency of the levitated model. The asymmetry. 'at the| 
surface of the core was measured on full scale, by the pin techniquef or the 

tandard charge. 
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36 The problem of support for the levitated model 
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5.37 Considerable effort was also spent by M-4 in developing methods 
of measuring temperature in shocked metal plates. The technique of combining 
the magnetic and pin methods was worked out in 1946, and it was possible then to 
measure 3hock transit .times through the various parts of the pit with considerable 
precision. This combination made it possible to make a direct calibration of the 
magnetic records in terms of velocity. A standard mechanical and electrical 
technique was also perfected for the measurement of shock and free-surface 
velocities in flat metal plates. This technique gives values on the equation- 
of-state curve for the metal in the region somewhat less than 1 megabar. 
Experimental. values on the equation-of-3tate curves in the shock pressure 
regions were still being determined at the end of 1946 for metals in particular 
U3e in bomb construction. 

5.38 Alvin Graves, was Group Leader of U-4 until 1 November 1946 
when he was appointed Associate Division Leader for If-Division. At this time 
Stanley Burris assumed the responsibilities of group Ji-4. 

5.39 During November and December much of the group's work was held 
up 'by revisions 1 in the firing sites. Safety violations had been pointed out at 
Beta, Alpha and, Sandia Sites with work orders initiated for corrective measures 
wherever necessary. A,'Concerted effort was undertaken to stress safety regulations 
at each of these sites. 

Ra la GROUiP 

5.40 The RaLa firing program continued (Group M-5, David Hall, Group DOG. 
Leader) at Bayo Canyon site with experimental shots DELETED 

^^l^Y^Q determine the^effects of an asymmetric implosion on compression. 

5.41 In December 1945 changes were made to improve HE lens casting 
and a series of RaLa shots was planned to evaluate the effect of these' 
alterations on compression. Scheduled shots during the next month showed an 
increased compression and a high degree of reproducibility, apparently resulting 
from the improved casting. 
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5.42 The Rala program was interrupted in February 1946, by 
difficulties in securing sources from the Clinton laboratories. This delay 
in operation gave the group an opportunity to plan tests, to improve experimental 
equipment and to do .some fundamental research: 
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1. . A hew model, j~ 
DELETED 

2. j 
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3. Preliminary tests were initiated to measure the radial functions of 
particle density in large air showers, 

5.43 In August of 1946, the results of IBM calculations carried out 
on levitated models under study by- the RaLa method were completed, and caused 
some minor changes to be made in the factors used in reducing experimental RaLa 



transmissions to average compression of cadmium./ DELETED 
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It was felt worth while to re-evaluate the compressions 



corresponding to observed transmissions for the models under current investigation. 
In addition, the time dependence of the density changes as predicted by the 
theoretical computations permitted a more critical inspection of the corrections 
which were -applied to observed data compensating for the loss in high-frequency 
response due to the amplifier and recording circuits. 

5.44 Based on this investigation, the following conclusions have been 

drawn: 
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2. Reduction In Explosive Sige 

Levitated models having the same structure of heavy metal but 
differing in amounts of high explosive and thickness of aluminum pusher were 
compared. The compression obtained showed a decrease as expected but somewhat 
less than had been estimated by the Theoretical Division. 
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5*45 All shots with RaLa were suspended for approximately three 
months (September to December 1546) until the chemical separations activities 
were improved. This action was the result of recommendations, by Dr. Louis 
Hempelmann. 

5*46 The firing program began again the latter part of December 

1946. 

FLASH PHOTOGRAPHY 

5.47 Investigations were continued on the levitated M-6 gadget and 
high-velocity shocks by means of flash X-ray photography and shock luminosity 
in gases by Group 1W6 under W. S. Koski. 

. . 5«4S Until the design of the "levitated gadget was essentially 

complete (in August 1946), study on the system was a principal function of this 
group. The investigation was twofold: 
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5.50 Experiments were carried out to measure the electrical effects 
in the shocks' excited in gases by HE and in' the electrical effects associated 
with high-speed jets. In preliminary experiments it was found that apparently 
there was a separation of charge in the ionization in a gas. shock produced by 
the explosion of Composition B. If there was a temperature equilibrium in such 
a shock, it would be expected that the electrons would travel ahead of the shock 
wave with appreciably greater velocity. In certain measurements made, it was 
proved that electrons do travel at very high velocities ahead of the shock, 

probably greater than 100 km./sec . near the charge. 

■1 

5.51 The latter* part of October 19^6, this group became responsible 
for servicing the field X-units, a function involving considerable service 
work in replacing parts. A cycling unit was also designed and built for test: 
these units to determine the optimum pulse for firing them. 
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SPECIAL PHOTOGRAPHY 

5.53 The Photographic and Optics Group continued its role as a 
service group as well as an experimental group. 




5.54 Preparation for the Crossroads tests began the latter part of 
1945 for this section. All cameras and photographic equipment had to be 
thoroughly tested before its shipment to destination. Supplies were stockpiled 
for the tests and Kardex files were set up for all equipment involved. Special 
studies were carried out to determine the variation of image size as a function 
of density for the purpose of obtaining corrected measurements of the expanding 
ball of fire. Preliminary studies were also made on methods of calibrating 
effective focal lengths of lenses. Part of the group was sent to Bikini for 
constructing camera installations and to act in advisory capacities. 

5.55 After Able and Baker Tests, the Group was deluged with the 
work of correlating the photographic results. All the equipment returned had 
to be cataloged, cleaned and repaired. Some movie and stni film had to be 
processed. Great quantities of photographs required sorting, and filing with 
proper explanatory data. The group edited two complete films: one (16 mm) 
showing the activities of Los Alamos in the Crossroads operation; the other 
(35 mm) showing the two explosions. 

5.56 Besides the additional work brought about by the Bikini tests, 
the Photographic Group prepared various reports supported by photographs and 
graphs. ' One, completed 2 April 1946,was the Time-Space Relationships by Julian 

.s* U&ck. Another report, completed 10 December 19U%by Donald C. Livingston on 
Gamma Radiation at Hiroshima. (Appendix 10, No. 27). r . 

5.57 The group also studied airborne camera installations for combat 

A 

use at Sandia Base. 

5.58 Four of the groups in M-Division organization (par. 5.1) 
were ultimately discontinued either because their purpose no longer existed, or 
because their function could be achieved more efficiently by another group or 
division. They were: 
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1. The Super Mechanics Group , M-7,was devoted largely to the Crossroads 
tests and was finally discontinued entirely in February 1946. 

2. The Magnetic Method Group , M-9,was dissolved 1 January 1946. The 
Magnetic Method (Book VIII, Vol. 2, par. 15.20) was discarded at that time except 
as an auxiliary in the RaLa methods. 

3. The Betatron Group . On 1 January 1946, it was also decided not to use 
the betatron, Group M-10, in the immediate future for the study of implosion 
(Book VHI, Vol. 2, par. 15.26), but to retain all facilities at K Site so that 
worK could be resumed on short notice. This group was transferred to P Division 
(par. 4. 54 ) so the accelerator could be used in physics experiments. 

4. The Consulting Engineer Physics Group^ M-ll, was apportioned to M-6 
and to the CMR Division. The group became entirely inactive 1 November 1946. 
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Chapter VI 

CHEMISTRY AND ME T ALLURGY RESEARCH DIVISION 
Division Orga nization 

6.1 Late in October 1945, the Chemistry Metallurgy Division became 
CMR Division under Eric R. Jette, who assumed the position of Division Leader 
when the cc— division leaders, Joseph Kennedy and C. Smith left the Project. 

6.2 A period of evolution followed. CU-I, the Service Group, dissolved 
about this same time and the designation was not reassigned until 1 December 39^5 
Then CMR-1, Analytical Chemistry (formerly CM-9), under H. A. Potratz,and CLE- 3, 
Polonium Chemistry, with D. S. Martin, Group Leader, 58(1=* added to the Division. 
The organization at the end of 1945 was quite different in structure and per-ionne 
from the one established in August 1945 (see Book VIII, Vol. 2, Chapter XVII), an>' 
is listed herewith: 

CMR-1 Analytical Chemistry H. A. Potratz 

CMR-2 Chemical Research and Development C. S. Garner 



CMR-3 Polonium Chemistry 
CMR-4 Radiochemistry 

CMR-5 Heat Treatment and Metallography 
CMR-6 Metal Fabrication 
CMR-7 Corrosion Protection 
CMR-3 Metal Production 
CMR-9 Metal Physics 
CMR-10 U 23 5 Chemistry 
CMR-11 Pu Production 
CMR-12 Health Instruments 

6.3 In February 1946, Group CMR-10 was dissolved and functions trans- 
ferred to CMR-8 under R. D. Baker, and in July 1946, CMR-7 was discontinued, 

6.4 A new Group-, CMR-13 , Process Development, under R. B. Duf f iv-ld, 



D. S. Martin 

G. F. Friedlander 

G. L. Kehl 

J. M. Taub 

D. Lipkin 

R. D. Baker 

L. F. Hammel 

K. M. Harmon 

J. E. Burke 

W. H, Hinch 



was established 1 March 1946 to develop a new plutonium purification procedure 
for DP Sit a. After fulfilling its mission, the group wa3 dissolved in July 19/+ 6 
and all personnel was transferred to CMR-11 at DP Site, „ 

6.5 Further slight changes in redes ignat ions of certain groups as wel 
as changes of group leaders left the following organization in existence at the 
end of 1946: 

CMR-1 Analytical Chemistry Charles F. Metz 

CMR-2 Chemical Research and Development J. F. Lemon3 



CMR-3 Initiator Chemistry 

CMR-4 Radiocheraistry 

CMR-5 Physical Metallurgy 

CMR-6 Metal Fabrication 

CMR-3 Metal Production 

CMR-9 Metal Physics 

CMR-11 Pu Production 

CMR-12 Health Instruments 
General Folicy of CMR Research 



D. I. Vler 
R. H. Spence 

F. M. Walters, Jr. 
J. M. Taub 
R. D. Baker 

E. F. Hamnel, Jr. 
Frank K. Pittman 
James Tribby 



6.6 Chemical and Metallurgical research for the Los Alamos Project 
dealt with problems of all fissionabls materials (with slight attention to 
uranium). It also dealt with radioactive materials of high radio-activity, 
especially with problems where the use of considerable quantities of such 
materials was either desirable or necessary; in other words problems which com 1:1 
not adequately be handled on micro-or ndlli-gram scale. 

6.7 Thi3 policy was primarily based on the following: 

1. The division was mainly concerned with the production, isolation, >.r; i 
utilization of large quantities of fissionable or radioactive materials. Rcjultu 
of very small scale investigations had, in the past, proved unsatisfactory f\.r 
the purpose of the laboratory. 

2. The protection of the men working on the larger amounts of 3uch materia! 



necessarily required elaborate equipment, special techniques, medical inspection 
and auxiliary service which Leo Alamos had developed to a high degree during the 
early years of laboratory operation. The health hazards involved in working with 
large quantities whether expressed in mass or radiation energy, cannot be 
appreciated by inexperienced persons. Another grave danger existing where the 
3cale of operations is large/ was the possibility of contaminating the surrounding 
community from the laboratories. Here again Los Alamos was experienced in 



providing protective measures. 
SPECIFIC DIVISION PROGRAM 

6.3 Early in spring of 1%6 # Jette outlined the various phases of work 
which faced his division (Appendix ID, No, 23). 
1. Metallurgical and Physical Problems 

A. Studies in the physical and mechanical properties of plutonium, other 
transuranic elements as they became available, and polonium. 



B. Phase diagrams of plutonium and other transuranics and their alloys. 

C. Studies of alloys including transformation rates and mechanisms, and 



precipitation hardening. 

D. Development of methods of fabricating plutonium and its alloys. 
E» Corrosion rates and methods of retardation* 
F. Diffusion rates involving plutonium, uranium, polonium. 
2. Plutonium Chemistry 

A. Preparation of the metal. 



B. Dry Chemistry 

C. '.Vet Chemistry 

3. Polonium Chemistry 

4. Tritium Research 

5. Effects of Intense Radiation 



6. 



Research on Transuranics 



7. 



Classical Radio Chemistry 




Research in Analytical Chemistry . Much work is required in thia field. 
Usually specific problems have to be solved which are not of great interest out- 
side this Project. Methods for plutonium and uranium analysis include spectre— 
scopic, f luorimetric, polar igraphic , etc. 

9. Miscellaneous Chemical Problems. Thi3 included the study of the rate and 
mechanism of the decomposition of me'tal carbonylsj the solubility of various metals 
in mercury; and the preparation of anhydrous ha lides of various metals. 
Chemistry Activities t 

ANALYTICAL 

6.9 The leadership of Group Clffi-1 changed fcbttetel±&es from August 1945 
to March 1946. H. A. Potratz remained Group Leader until January 1946, when he 
was succeeded by L. P. Pepkowitz. Pepkowitz, inturn, was followed by C. F. Metz 
in March 1946. 

6»10 Analytical research for CMR practically came to a standstill the 
latter part of- 1945* The only work which was carried on/ was the routine analysis 
having to do with production. This quiescence continued even until spring of 1946, 
when the Group CMR-1 reflected the new interest born in the laboratory. 

6.11 Since that time routine analysis has progressed, analytical pro- 
cedures have been refined and standarized, and research has gone well forward. 
Investigation has followed these general courses: 

(1) Research on the improvement of existing analytical methods. 

(2) Research for the development of new analytical procedures necessary to 
solve new problems. An example of thi3 wa3 the investigation to determine alloying 
constituents in plutonium, and uranium, and procedures for determining the 
plutonium and uranium content of waste solutions. In this connection the Group 
worked closely with CMR-& in the analytical work on the recovery and purification 
of Uranium 235 , (par. 6.33ff). 

6.12 From this generalization, it is evident that CMR-1 entered 



practically every phase of new and old experimentation not only for the CilR 
J^f Division, but as a service group for other divisions, 

' CHEMICAL RESEARCH AND DEVELOPMENT 

6,33 Group CMR-2 was another service unit of the division performing 
routine radioassays for plutonium and maintaining the electronic equipment for 
radioassays. Certain phases of research were carried on in solubility deter- 
minations for plutonium compounds, oxidation and reduction of plutonium, 

6.14 C S, Garner supervised the group until February 1946 when K. M. 
Harmon was appointed Group Leader, Harmon remained in this position until June 
1946 when he was succeeded by J. F. Lemons as acting group leader. 

6.15 During August 1945, the group began to devote an increased amount 
of time and personnel to finding a satisfactory chemical method for separating 
lanthanum from barium for the RaLa, program. This action seemed justifiable from 
the number of promising leads uncovered in exploratory work. 

6.16 Investigation was continued through the end. of 1946 on the 
deposition of RaLa on insoluble fluorides. This was based on. a method studied by 
CMR-4 which involved the use of Ca Fg as the insoluble fluoride. This work consisted 
of a search for other relatively insoluble compounds, which have the proper 
solubility relation to La F3 to give: a) More complete recovery, of the lanthanum 
compound in the hew farm, b) More rapid conversion, and c) Satisfactory filtration 
properties. 

INITIATOR CHEMISTRY 

6.17 The process of producing urchin initiators by group CMR-3, (under 
D. S. Martin, until August 1946, when D. I. Vier became Group Leader), had been 
planned for DP East Site, However, construction and installation of the highly 
technical equipment j consumed much more t^me than had been anticipated, and it 
was not until September 1945 that production started in the new laboratory. . 

6.18 The process was always of the highest difficulty, and involved j^(,9) 
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the use of a material as hazardous as plutonium. 1] 
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6*21 Improvements in techniques of urchin manufacture continued to the 
end of 1946. An initiator was produced in October with a still lower count than 

r~ : 



had ever been obtained 
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jT This, 



coupled with other advances in preparatory methods, increased the rate of production 
four time3 above that ever thought possible during the war years. ' . 

RADIOCHEMISTRY 

6.23 Group CMR-4 ( R. W, Spence, Group Leader), continued its program 
on radiolanthanum (Ra La) "development and operations, water boiler chemistry, and 
tritium experiments. (Book VIII, Vol. 2, par. 17.37). : 

6,2k No change was made in the RaLa method (Book VIII, Vol. 2, par. 
17.51ff) which had proved satisfactory up to 2,000 curies. However, refinements of 
operation (including a new source container) and the introduction of a new flow 
sheet, specifying and simplifying operations, made it possible for personnel to 
handle up to 3,000 curies but the dosage was somewhat too high for continued 
operation at these levels. At the same time this redesigning of operations^ 
speeded up the extraction of the active material. 
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6.25 ! .Vork on the uranyl salt solution, "soup", for the Water Boiler 
continued under this group, involving the routine procedure of analyzing and 
purifying the gases evolved (par. 4.21). 

6.26 As early as May 1946, the group prepared a foil of tritium in the 
form of water THO, (half the hydrogen as' the tritium isotope) absorbed on the 
surface of freshly prepared aluminum oxide, AlgO-j. Preparations were underway 

in the summer of 1946 for further experiments to determine the half life of 
tritium, and to investigate the magnetic moment of the triton. 
Metallurgical Developments 

PHYSICAL METALLURGY 

6.27 CMR-5 was under the supervision of G. L. Kehl until February 1946, 
when R. D. Baker became acting Group Leader in addition to his responsibilities 

as Group Leader of CMR-3. Baker remained in that status until 1 August 1946, wher 
F. M. Walters, Jr. assumed group leadership in addition to his duties as Assoc iut»- 
Division Leader. 

6«28 The problem of developing methods of fabrication for the fast 
reactor rod3 was included in the group agenda early in March 1946 (par. 4*11). 
intrusion methods proved most suitable, but although correct density was obtau»i, 
for some obscure reason, the extruded bars were slightly tapered. The ultimate 
solution of this problem lay in fabricating the rods 0.02 inch oversize, and 
machining them by a special method until they met specifications. It was found 
that the bars could be machined to 0.0005 inch in diameter over a 6-inch length. 
Plans were made in June to transfer the manufacture of these rods to DP Site to 
eliminate as much serious contamination as possible. 3y July, five extrusions 
had been made, four of which met specifications and were sent to DP for machining 
and coating. 

METAL FABRICATION 

6.29 The Metal Fabrication Group had been designated CM- 7, supervise i 
by J. M. Taub, until December 1945, when it was renumbered CMR-6. However, there 



•.fere no changes either in the group functions or in its leadership. The group 
carried, on an extremely varied program of work not only for Qffi Division, but the 
other technical divisions. Its routine services included refractories, general 
foundry work with uranium and special alloys, plastic services including all 
mixing for boron-plastic assemblies, electroplating and general powder metallurgy. 

6.30 Besides these functions of CMR-6, they also conducted research 
on problems peculiar to their work. As a result of the investigations a new 
process of fabricating uranium spheres was completed in July 1946. This new set 

of specifications involved new vacuum casting furnaces and new machining jigs. The 
process made it possible to make two or possibly three castings per day instead of 
the one casting formerly obtained. 

6.31 Production of special pieces for the fast reactor assembly (par. 
4.7) -aeera completed in June 1946. Development on the generating tower for the 

v Van de Graaff construction (par. 4.41.) included work on the ity-kroy rings and 
shellac adhesive3. This fabrication on the van de Graaff was started in April and. 
was 3 till underway at the end of 1946. 

6.32 Another interesting phase of work was the recovery of normal 
uranium metal from the shop turnings. By vacuum castingjthe material, where the 
charge varied from 100 percent down to 50 percent briquetted, turnings, the remainder 
being good uranium metal^ yielded a metal recovery of only 50 percent. A different 
method was begun in August 1946, consisting of melting in air under a barium 
chloride flux and then bottom pouring into a graphite moldj yielded recoveries up 

to 65 percent when one third of the charge consistecf^irgin metal. When Amea 
biscuit metal was used as the virgin metal, the metal recovery increased to 77 
percent on the turnings ^assuming 100 percent recovery on the virgin metal. A 
program of remelting the uranium turnings (approximately 7,000 pounds were on hand) 
was begun in October. ,7ith the equipment available at that time it was possible f<v 
one man to process 60 pounds of turnings per day. larger briquet ting dies were in 
process which would increase this output at least three times. 



METAL PRODUCTION 

6.33 The methods for the recovery and purification of U*^5y a t the 
end of 1945 were not well worked out, and were quite unsatisfactory, from the 
standpoint of efficiency and safety. 

6.34 Group CMRr-3, under the supervision of R. D. Baker, carried the 
production load as well as conducting research in the field. In fact, CMR-3 
continued to produce all the Uranium ^35 me tal for the Manhattan Engineer District. 
However, it was not possible/ for the group to conduct an intensified program of 
investigation until it had absorbed the personnel from CMR-10 in February 1946 
(par. 6.3). After that time work started to develop processes for the recovery 

of Uranium J ' from all residues originating at this Project. 

6.35 A mare efficient and less hazardous hydrof luorination process for 
the conversion of purified oxide to the tetraf luoride was developed and put into 
operation. The use of this process made it possible to start putting considerable 
quantities of Uranium235 back into circulation. 

6.36 Late in 1946 all the installations in D and M Buildings used by 
this Group were overhauled to reduce the contamination danger. Dry boxe3 and 
equipment for inclosing the reduction operations on Uranium^35 were installed. 

• ^TAL PHYSIC3 

6.37 Group CMR-9 S Metal Physics (E. F. Hammel, Group Leader), established 
the following program of experiments early in 1946: 

1. Specific heat of p^utonium from room temperature to the melting point. 

2. Thermal conductivity of plutonium at room temperature. 

3. Self -diffusion studies on uranium. 

6.33 A portion of D-building was set aside for these investigations^ 
and furnace and control apparatus, a constant-temperature bath, a vacuum system 
and auxiliary pirts were designed. Construction and installation of this. equip- 
ment expended most of the efforts of this group for the remainder of 1946. 
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6.39 A preliminary value was obtained^ in July 1946, for the thermal 
conductivity of delta-phase plutonium. During the last quarter of 1946 thi3 was 
investigated further. These tests were conducted at six different temperatures 
in the temperature range 0° to 60° C. The value of the thermal conductivity of 
a 3-atomic-per-cent gallium alloy of plutonium was found to be 0.0195 ^ 0.0005 
4P gram-ca lories per square centimeter per second for a temperature gradient of 1° C 
per centimeter in the temperature range mentioned. 
Plutonium Production 



6.40 Plutonium production was charged to Group CMR-11 and^as shown 
on the organization chart for December 1945 > J. E. Burke was the Group Leader. 
He remained in charge until 13 March 1946 when 3, J. Cromer took his place. 
Another administrative change occurred in November 1946, when Cromer left and 
F. K. Pittman became Group Leader. 

6.41 DP Site, which was to be. the new production area, was divided into 
.-the East Area- for the. processing of polonium (par. 6.17 ), and the West Area for 

the processing of plutonium and the production of bomb cores. (The details of 
design and building are covered in Book VIII, Vol. 2, par. 17#74ff). Construction 
of the site was largely completed by the middle of August 1945» but it was 
actually a month later before all the hoods and technical equipment were installed 
and operations could begin. 

6.42 Conspicuous among the laboratory worries on plutonium production 
was the process used in the purification of the plutonium nitrate slurries 
received from Hanford, and the conversion of these slurries into metal. The 
established processing technique at the close of the war/ involved an ether 
extraction of plutonium nitrate in glass columns. Thi3 was the process used when 
DP Site became the center of operations. The fragility of the glass columns, the 
explosive nature of the ether vapor, and the toxic properties of the plutonium 
combined to make DP Site a potentially extremely hazardous installation. 
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6.43 As previously mentioned (par. 6.4) a new group, CMR-13, came 
into being in March 1946 with the responsibility of aiding in the development 
of a new plutonium. purification procedure. This group worked harmoniously with 
ClfR-ll, the Plutonium Production Group, on this mutual problem. 

6.44 For sane time previous, research on alternate processes of 
purification and reduction had been under consideration and experiment. And in 
June 1946/ a process involving a simple oxalate precipitation 3 with the consequent 
entire elimination of the ether atage,was developed and incorporated in the 
production cycle. 

6.45 This conversion to the new process not only increased the safety 
of the operation, but the resulting product was equal in quality to that produced 
by the earlier method. As a result of this and other engineering and process 
developments, the backlog of plutonium material from Hanford was consumed and 
converted to metal at a rate considerably faster than it was received. Con- 
sequently by 1 August 1946, this backlog had been entirely eliminated. In fact, 
by August, it was possible for DP Site to handle at least twice the maximum 
production of the Hanford Project. 

6.46 It became necessary in August 1946 for DP Site to take on the 
isolation and purification of metallic gallium. The supply of this material was 
becoming increasingly critical and,to safeguard the supply, Los Alamo3 secured a 
large quantity Of raw materials and Group CMR-11 began to develop methods for the 
extraction of the metal. It was planned to turn this process over to a commercial 
firm aa soon as a successful method was at tained. < 
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>.47 In the fall of 1946, a new engineering and development section was 
formed in this group under Frank Pittman. Its main tasks were to improve existing 
operations further, especially in the redesign of plant equipment, and to make 



n-i2 



working conditions less hazardous. Additional research problems under its 
jurisdiction included new methods for the recovery of reduction and casting 
residues, supernatant solutions from the oxalate precipitations, and metal 
scrap from metal fabrication operations* 
Health Instruments and Indoctrination 

6.4# The very important "watchdog" functions off Group CMR-12 y included 
monitoring and decontamination activities in the Technical Area, DP Site (both 
West and East Areas), responsibility for care and use of counters and meters for 
detecting radioactivity, and laundry functions of contaminated protective clothes 
and respirators. 

6.49 W. H. Hinch was the Group Leader until he left the Project 26 Liarch 
1946. Then J, F. Tribby accepted the position. 

6.50 Throughout 1946, the HI Group (CMR-12) increased the amount of 
monitoring work done in the various division areas. Besides this "police" work, 
much effort was placed in educating the personnel in the importance of the health 
3afety rules and regulations. It was difficult to instill respect for some of 

the procedures in both the scientific and production personnel. This indoctrination 
wa3 carried on in collaboration with the Health Group, who had experienced this 
same iack of interest from employees failing to canply with routine examinations, 
(par. 2.33). 

6.51 This group also started investigations to develop radiation 
detection equipment which was more stable, more rugged and more sensitive than 
previously used types. 
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Chapter VII 




EXPLOSIVES DIVISION 



Organization of X-Dlvislon 



7.1 A glance at the early arrangement of X-Dlvision (Book VIII, Vol. 2, 



par. 16. l) reveals a complex organization composed of many groups and sub-groups. 
This complexity, as explained in Volume 2, arose from the rapid growth of the 
division and the number of functions it had absorbed frcm other divisions (primarily 
seme of the Gadget Division and Ordnance Division activities). 



technical divisions, was toward simplicity of structure. This was a move caused 
by both insufficient personnel, and the discontinuance of certain wartime programs. 
Groups necessarily had to be combined to utilize the diminishing staff to the best 
advantage, and to concentrate on the peacetime research problems of greatest 
importance. 

7.3 G. B. Kistiakowsky returned to Harvard University in October of 
1945, leaving Max F. Roy as Division Leader, to cope with reorganization. 

7.4 The reorganization of the Explosives Division was virtually 
completed in January 1946. The work of sub-groups X-1B Terminal Observations and 
X-1C Flash Photography was transferred to the newly formed M-Division. The 
personnel and functions of Group X-2 Engineering, Group X-5 Detonating Circuits 
and Group X-6 Assembly and Assembly Tests were transferred to the Z-Division. 
Sub-group X-1D Rotating Prism Camera became Group X-3 under A. '//. Campbell and 
sub-group X-1E Charge Inspection became Group X-l Radiographic Research under 

G. H. Tenney. Sub-groups X-3A and X-3B were ccmbined as Group X-2 Explosives 
Research with E. R. Van Artsdalen as Group Leader } X-3C, X-3D and X-3E were 
combined as Group X-3 Explosives Production with L. E. Hightower as Group Leader. 
The functions of Group X-4 were changed jfrcm Mold Design, Engineering Services and 
Consulting, to a general investigation of materials suitable as slow explosives, 



7.2 The trend for organization in X-Division, as well as other 
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with J. IV. Stout as Group Leader. These changes left the following organization: 
X-l Radiographic Research G. H. Tenney 

X-2 Explosives Research E. R. Van Artsdalen 

X-3 Explosives Production L. E. Hightower 

X-4 Slow Explosives J. W. Stout 

X-7 Detonators K. Greisen 

X-8 Detonation and Shock Phenomena A. IV. Campbell 

7.5 Several further changes were effected in the above chart during 
the year: With the loss of senior personnel in Group X-4, the functions of this 
group were transferred on 15 June 1946 to Group X-2, as a Section of that group. 
With the- departure of E. R. Van Artidalen from the project, Mi L. Brooks was 
made Group Leader of Group X-2 on September 16, 1946, and L. B. Seely replaced 
K. Greisen as Group Leader of Group X-7 on 15 June 1946. A new group, X-6 
Detonation Physics, was activated on 1 November 1946, under J. C. Clark, to study 
detonation and shock phenomena with flash x-ray techniques. 

RADIOGRAPHY GROUP 

7.6 Group X-l, under the leadership of G. H. Tenney, 

of 

continued their program of investigation radiographic methods for the inspection 

A 

of explosive charges for the Division. In addition,, radiographic inspection 
techniques for the examination of non-explosive objects 
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7.7 The outlined program of research was further increased by special 
work on the radiographic possibilities of" various radioactive sources available 

at Los Alamos. As a result of a meeting held 9 April 1946, a 14-curie RaLa source 
was obtained for. fundamental radiographic experiments on steel. The first tests 
using this source were performed 20 June 1946. 

7.8 A lead cylinder equipped with a conical lead cover and a special 
lead shutter functioning by remote control, had been constructed to hold the source. 
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7.9 This pre lim i n ary experiment showed that Rala,as one of the 
obtainable isotopes, could be used for industrial radiography. Further investiga- 
tion on this phase of radiography was suspended until additional personnel could 



be obtained. 
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been raised 



on this point from various sources. 
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7.12 Research work was considerably curtailed the latter part of 1946, 
as a result of a fire on 19 November 1946, which destroyed one X-ray roan and 
one darkroom at T-3ite. j 
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THE EXPLOSIVES RESEARCH GROUP 



7.13 The research program of this group under E. R. Van Artsdalen 

and later under M. L. Brooks included studies on slow explosives, thermal 

properties of cast explosives, development of faster, more powerful high explosives, 

of 

measurements of the physical properties^ cast H.E., and casting of special 
explosive charges. 



7.14 Among the interesting technical developments in explosives 
research was the discovery of materials having explosive properties with con- 
spicuously slow detonation (or apparent detonation) rates. PGT, one of these, 
was made by incorporating TNT into a litharge-glycerin cement. PG, another 
material^ was composed of litharge and glycerin bonded together. 

7*15 At the end of 1946, the usefulness of such explosives in lenses 
still remained to be exploited, and awaited a fuller understanding of the properties 
and behavior of these materials j as well as the basic requirements . of implosion 
lens design. . . . , 
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As- previously stated (par. 7.5), Group X-4,Slow Explosives, was 
absorbed by the Explosives Research Group in June 1946. 
EXPL03IVES PRODUCTION 

7.18 ^Shortly after. the close of the war, the production of full scale 
lenses (by Group X-3) ceased, except for experimental purposes and process 
development. This cessation of activity resulted from lack of personnel, and the 
unsafe character of the buildings in which this work had been carried out. The 
last full scale charge (although not the last full 3cale casting) was made in 
Building S-25 at Los Alamos in October 1945. 

7.19 By this tjjne^J Lt was possible to make full-scale lens cast ings 
on a production line basis 




7.20 Group X-3 was under the leadership of Major J. 0. Ackerman, 
until 15 November 1945. At that time L. E. Hightower assumed the position of 



•Iroup Leader, and Major Ackerman acted in an advisory c ipacity. 

7.21 Production vra.3 completely stopped on 19 December 1945 because 
the water shortage had become so acute. Prior to this official closing, the group 
lad been severely handicapped by lovf water and low steam pressure on several ' 

4 

occasions. 

7.22 The main problem confronting this group, after the water 
situation had cleared, was the hazardous condition of its production lines (par. 
1.35). The casting line for experimental len3 production, S-31» it last reached 
3uch a dangerous state of deterioration, that it wa3 closed early in 1946 for 
renovation. 

7.23 But in April 1946, at least two months before the reconstruction 
had been completed, 3-25, the casting building for the full scale lens, was closed 
because it was no longer 3afe to operate, and all equipment was moved back into S-3L 
Building 5-25 remained closed for the remainder of the year, and all production was 
continued in 3-31, even though that line had not been finished. 

7.24 By the Fall of 1946, the Casting Plant at the Naval Ordnance 
Testing station, Inyokern, California, had cane into operation and relieved the 
;Troup of the necessity of full scale charge production. 

7.25 The Los Alamo3 group then concentrated on the preparation of 
scale castings for experimental work on process technology. 

DETONATION FHYSICS 

7.26 The high speed flash X-ray photography, which proved so useful 

-for 

iurin?; the war, was revived fes the study of detonation waves and of shock wave3 
in substances arising out of high explosive detonation. This work was the 
responsibility of Group X-6, organized in November 1946, with J. C. Clark Group 
Loader. 

jJETONATQIt PRODUCTION 

7.27 Detonator production, Group X-7 under K. Oreisen until 15 June 
1946 when L. B. Seeley, Jr. became Group Leader, wa3 concentrated on improving the 



" v uality of the product. 

7.2 3 By constant experimentation it was discovered that by stabilising 
the method of precipitation of the PETN and with proper attention to the techniques 
of the pressing process, bridge wire soldering, and geometrical tolerances of the 
components, it was possible to produce detonators of considerably improved per- 
formance, 

7.29 In April 1946, the operation of standard detonator lauding was 
moved from South I'esa Site to Two-Mile Mesa, After this transfer, only experi- 
mental detonator loading was continued at South J/!e3a, Thi.3 new location gave 
considerably more working space to the group, 

7.30 Procurement difficulties arose in April and Hay, when the Detroit 
Center line plant was reorganized and operations temporarily ceased. It was 
irap©33ible to secure detonator parts during this period, but detonator production 
was maintained at Los Alamos by using the entire stock of parts on hand and 
salvaging others from rejected lots. 

7.31 This group produced a sufficient number of sets of detonators 

to 

A equal taa twice the number of atomic weapons^/ anticipated in the stock pile for 
^ at least t'.vo years. 

Detonation and Shock Phenomena 

7.32 Studies in shock wave and detonation phenomena continued during 
this period by A, itf. Campbell's Group, X— '5. Experimental firing of full scale 
lenses, experimental charges, plane wave shots, and initiation of Composition D 
were all carried out at Anchor Ranch Site, 

7.33 One of the most interesting phases of the work done by this 
groupy was testing the special slow components mentioned above (par. 7.14). 
These studies were vigorously pursued from early in 194-6 until the end of the 
year, but the results were obviously not conclusive (par. 7.15). 

7.34 The problem of increasing the intensity of the blast luminosity 



of the 3ur.f-.ce *.ri3 Mater mll.y soLvod by this group, in October Y>Uh. It ••■/•'is 
found that the addition of calcium peroxide on the surface of an explo.iive 
proved very effective in its intensifying actions. The only flaw in this method 
;vjs the need to improve the cohesive material between the calcium peroxide and 
the explosive. At the end of the year, experiments were 3till in progress to 
locate a better substance, 

7.35 Experiments were started the last of 1%6 to test the effect 
of cavities in explosives on the emergent detonation wave. 
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Chapter VIII 
ORDNANCE ENGINEERING (Z) DIVISION 

Organization of Z-Divi3ion 

8.1 Although Z-Division had been created in July 1945 (Book VIII, Vol. 
2, par. 9»13)> the new organisation remained in a fluid state until the latter 
part of September 1945. About that time a somewhat formal organization had been 
formed, with the following groups and sub-groups: 

Z-l Experimental Systems Corodr. N. E. Bradbury 

Z-1A Airborne Testing Dale Corson 

Z-1B Informers J. B. '.Yeisner 

Z-1C Coordination with Using Services Glenn Fowler 
Z-2 Assembly Factory Col. L. E. Seeman 

Z-2A Procurement, Storage & Shipment Col. R. 'II. Lockridge 
Z-2B Production Schedules, Manuals R. 3. Vfarner, Jr. 
Z-3 Firing Circuits L. Fussell 

Z-4 Mechanical Engineering R. W. Henderson 

Z-5 Electronic Engineering R. B. Brode 



Z-6 Mechanical Engineering for 

Production and Sandia 

8.2 J. R. Zacharias remained Division Leader until he returned to 
M.I.T. on 17 October 1945. At that time Roger S. Warner assured the division 
leadership. 

8.3 During the course of the next six months, two administrative 
problems became evident. The operation of the ordnance engineering division was 
becoming increasingly difficult in view of the division of its activities between 
Sandia and Los Alamos. Furthermore, the pressure of lack of housing at Los Alamos 
was such that the laboratory was searching for almost any means of relief. It wa3 
accordingly decided to initiate a move of the entire division to the Sandia 
Laboratory as rapidly as this could be effected. 



VIII-2 

3.4 In March 1946, thi3 plan was executed, and all groups, except Z-4, 
vrere reorganized and a transfer to Sandia began. The housing situation at Sandia 
was little better than at Los Alamos and tended to retard the transfer, which was 
not completed until July 1946, with the exception of Group Z-4, Engineering, under 
R. W. Hender3 on, which remained at Los Alamos until February 1947. 

Program of Z-Division 

8.5 Roughly the Z-Division program embraced the following five parts: 
Testing, Design, Development, Stock Piling and Bomb Assembly. 

TESTING PROGRAM 

3.6 Two weapons were existent in August 1945: the "Little Boy" (uranium 
235 gun assembly) and the "Fat Man" (plutonium implosion assembly/. The "Little 
Boy" program was discontinued, however, because the weapon had a low efficiency 
based on the amount of active material involved. 

8.7 The "Fat Man" weapon presented other difficulties: First, its 
absolute degree of reliability was unknovm to the extent that the factor of saf v 
in each component was unknown, and all that had been proved in a certain number c.!' 
tests was that no failure had been experienced. The next drop, however, could 
never be predicted with confidence. Second, the mechanical, electrical, and 
nuclear complexity of the weapon were such as to require the use of men with the 
highest degree of training, responsibility and experience whenever field experi- 
ments were performed. 

8.3 In order to get reliable statistical data on the performance of 

each individual component, it was necessary to devise some system whereby actual 

conditions experienced by the bomb in flight could be duplicated in the Labors t ;'<r. 

under controlled conditions. To achieve this, a program of telemetering flight 

information from the falling bomb was undertaken. It is noteworthy that the 

information of primary interest to the Project was, for the most part, difftre/i* 
from "VVvrt" whicVi 

£fefcB A the conventional telemetering employed and, to this end, a comf rohem; ? ,v>j 
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telemetering development program was instituted. Plight information recorded 
included roll, pitch, yaw, vibration frequency, temperature and pressure. 

8.9 The philosophy behind such an informative program^ lay in a belief 
that^once the conditions experienced by a bomb in flight were known, then such 
conditions could be duplicated upon the ground In a test laboratory and, in 
addition, could be made as severe as desired. The behavior of each component of 
the weapon could then be tested and its point of failure ascertained. The weak 
points would then be strengthened and a safety factor for the weapon as a whole, 
established. 

DE31GNIM0~PBU0RAM 

8.10 At the close of the war, the Laboratory found itself in the position 
of having no concrete guides frcm higher authority, but, at the same time, was 
faced with the necessity of holding together the highly experienced group of design 
and development technicians. The experience gained during the war served to 
Impress the fact that the "Fat Man", as it was used at Nagasaki, could hardly be 
called anything more than a scientific gadget; it was certainly not a weapon. 

It3 assembly and use demanded the highest type of technical personnel in large 
'' numbers ^ which is certainly incompatible with modern warfare. 

8.11 In view of this crude design, it was decided to direct the efforts 
of the Ordnance Engineering Division toward the re-engineering of that weapon to 
make production easier, to simplify the assembly technically required at an advanced 
base, and to minimize, if possible, the previous requirement of highly trained 
assembly personnel. 

,8.12 In other words, a program of production engineering was instituted 
to clean up an existing explosives design. With this as the primary objective, it 
was decided to do whatever possible to improve the ballistics of the bomb, subject 
to the dimensional restrictions imposed by the dimensions of the B-29 bomb bay. 

8.13 Basically, the method was to centralize the. electrical and 
electronic components in a single container or cartridge which could be installed 
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ui Of ruuoveU from the bomb assoi:.b ly with a minimum of mechanical operations. In 
addition, every effort was made to minimise the number and siae of components which 
would have to be handled in the final asstanbly operation at the advanced ba3o. 
In the prooess of improving the ballistics of the unit, it was decided to stabilize 
tlie bomb through 'the addition of lift forces on the tail structure rather than 
drag that wa3 used on the Nagasaki "Fat Man" . This change was made as drag is 
always associated with tail vibration, and the elimination of thi3 condition is of 
primary importance in guaranteeing the reliability of the electrical equipment in 
the bomb. 

DEVELOBILNT 

8.14 A development program wa3 created to produce a firing or X unit 
for the Nagasaki type "Fat Man" which could be U3ed as a replacement item in the 
stock pile for the high voltage condenser system U3ed in that bomb. The condenser 
firing unit was unnecessarily complicated in view of the job requirement and its 
reliability and safety have often been questioned. The new system incorporated a 
variation on a typical inductance capacitance circuit which depended upon the 
extremely rapid breaking of a low voltage DC circuit, producing a collapsing field 
around a high inductance thereby generating the firing voltage. The unit, from the 
test data, appears to be much safer and more reliable, and is certainly far more 
simple than the previous high voltage condenser arrangement. The new firing unit 
has been under joint development by Z- Division and by a group working under contract 
for us at M.I.T. 

8.15 Severnl new fusing systems have been under consideration, aimed at 
increasing the reliability of detonation at the proper elevation. The radar fusing 
3yston used on the Nagasaki type of the "Fat Man" weapon was an adaptation of one 
of the first versions of airborne tail warning radars and wa3 very crude in its 
design. V/hen the design of the bomb wa3 frosen it was not possible for U3 to make 
any further alterations in this radar. Instead, efforts were concentrated on the 
development from the ground up of entirely new fusing systems, taking full advantage 
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of all of the wartime developments. Two systems were under consideration; one a 
non-radiating device which in the development stage wa3 primarily of academic 
interest; the other, consisting of a specially designed radar whose character- 
istics were tailored to fit the actual conditions imposed upon a free falling 
bomb. Either of these nevr fusing systems^ when fully developed, wore to be 
considered for incorporation in the stockpile, but it was conceivable that the 
new radar system would be quite effective for some years to come and would be 
far superior when viewed in the light of the technological developments as of 
December 1946. 

STOCK PILE PROGRAM 

8.1,6 One of the responsibilities of the Z-Division was the production 
engineering and procurement of all bomb components and material required for the 
national stockpile. This activity includes testing all components, processing 
them through various tropicalization procedures, packaging, storage (in facilities 
controlled by others) and continued surveillance of all material to determine 
effectiveness of packaging and to guarantee against deterioration. The only bomb 
component which did not come under the Division's Jurisdiction as far as stock- 
piling is concerned was the Pit assembly. 

BOMB ASSEMBLY 

8. L7 As mentioned in the preceding paragraph, Z-Division was 
responsible for the packaging and storage of bomb components. Thi3 packaging 
operation in the broader sense included the assembly of a high explosive charge 
around the Pit. A production line was operated which assembled all of the 
incoming components into the proper units for long term storage. In addition 
to this work the Division assembled a considerable number of bombs for use in 
the proof-testing of individual components both in the Laboratory and in free 
flight. 

8.18 To successfully carry out this program a Mechanical Test 

Laboratory was established at Sandia during August of 1946, in which a complete 

n.y s^ir% r^nc JQH 
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3et of various testing devices was installed, for the purpose of obtaining 
statistical data on the performance of individual components. This work included 
vibration testing, under all conditions of temperature and pressure to which the 
particular components might be subjected, in a tactical operation. Among other 
facilities, a large altitude chamber was installed which could teat a complete 
bomb assembly as far as pressure, temperature and humidity were concerned, but 
lack:§Sg integral shaking facilities. The simulated altitude of the chamber may 
be varied from 40,000 ft. to sea level at a speed of some 2000 ft. per second 
during which temperature, pressure and humidity may each be controlled independently, 

8.19 As early as January 1946, a great number of Division personnel 
were enlisted in the preparations for Crossroads Operation (par. 1.43). The 
Division Leader, Roger Warner, went overseas the latter part of March, leaving 
Dale R. Corson, as Acting Division Leader. By April, many of the Ordnance 
Engineer groups were entirely taken over by B-Division. The Informer Group, for 
example, was practically all engaged in work for the Bikini tests and the program 
of vibration study was suspended until after July 1946. This same situation was 
true in the Fusing and Firing Group. Due to the interruption by Operation Crossroads 
the telemetering program was very slow in getting started } and only towards the 
end of 1946/ did the telemetering devices begin to repeat what was fed into them 
from the pick-up devices, rather than report their own "shake and shiver". The 
most serious factor resulted from the Assembly Group being involved in overseas 
duty, leaving scarcely any men trained in bomb assembly and testing. The gravity 
of this predicament was evident, and brought forth a recommendation that assembly 
operations ult Irately be turned over to a purely military organization, which 
would include officers and men, preferably with backgrounds in electronics, 
mechanical engineering, and high explosives. This group would be assigned per- 
manently at Sandia and would engage in the laboratory production program. 

8.20 Thi3 recommendation became factual in July 1946, when a U.S. Army 
Special Battalion was formed to take over the surveillance, stockpiling, field 



VITI-7 



7^ / 



I 



DOCUMEf 

NO 




INSISTS OF._/_PA6E(S) 



COPIES, SERIES. 



teats and a3serably work as well as field work in connection with, the development 
of new models. It was planned to divorce the civilian organization from the 
University of California set-up, with the intention that it 3hould become a 
permanent Civil Service adjunct to the Special Battalion as fast as possible. 

8.21 It is noteworthy' that this operational philosophy began to swing 
in the opposite direction during the first part of 1946, and was accelerated with 
the arrival of Col. H. C. Gee as Area Manager in the fall of 1946. Instead of 

a military operation of the development program with civil service employees 
in a supporting role, the trend gradually swung toward a completely civilian 
operation under the University of California contract. 

8.22 Dale Corson left the Division in July 1946, while Roger Warner 
wa3 still overseas on Operation Crossroads and Lt. Col. E. E. Vfilhoyt became 
Acting Division Leader. 

Organization as of December 1946 

8*23 At the end of 1946, Z-Division was organized in the following 

groups : 



Division Leader: 
Alternate Division Leader: 

Z-l Field Test ' 

Z-2 Mechanical Engineering 

2-3 Assembly Training 

Z-4 Engineering (Los Alamos) 

Z-5 Firing and Fusing 

Z-6 Mechanical Laboratory 

Z-7 Production 

Z-3 Informers 

Z-9 Stock Piling 

Z-10 Supply 

Z-ll UttLs Boy 



Roger Warner 

Lt. Col. E* E. Wilhoyt 

Glenn Fowler 
R. A. Bice 
Arthur Machen 
R. W. Henderson 
0. I^WWLght 
Alan Ayers. - 
J. L« Howe 
William Caldes 
Wilbur Schaffer 
Henry Moeding 
Harlow Russ 
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Chapter IX 
DOCUMENTARY DIVISION 

Introduction 

9.1 In the development of the Laboratory from its inception in 1943, a 
substantial number of technical staff groups were formed in order to solve the 
special problems as they were encountered. All of these groups reported directly 
to Project Director, Dr. J. R. Cppenheimer, and later to Dr. K. E. Bradbury, as 
laboratory Director, Same of these groups were dissolved when the functions were 
transferred to other agencies or with the disappearance of the problems involved* 

9.2 The technical staff organization functioned effectively by reason 
of the full acceptance of responsibility by the very competent group leaders with 
littl? or no supervision from the Director (par. 2.5 ). These group leaders in 
many cases were men with outstanding professional background which made them 
exceptionally valuable in other fields of endeavor. For example, Ph.D. 's and 
graduate students who had majored in theoretical physics, mathematics and philosophy 
were engaged in technical editorial work, cataloging, report writing, declassifies- 
tion procedures and history preparation. 

9.3 With the general exodus of personnel, starting in the fall of 1945, 
many of these group leaders left these assignments for other activities. As a 
result, the functions of some of these groups were interrupted or left in the 
hands of remaining junior members who needed direction. Tne relaxation of security 
from the wartime stringency which compartmentalized substantially all activities, 
and the consequent greater exchange of information between projects, permit t?d the 
establishment of central uniform Manhattan Project procedures for the handling of 
much technical information. This required considerable alteration of the inform.] 
wartime practices of the laboratory. Consequently, there was a great burden thru.-: i 
on the Director to effect many new procedures while at the same time he was 
losing moat of his unusually well-trained technical staff for handling the:ie 
matters. The many other reapons ibllities of the interim period discussed h^c-Ln- 



before (Chapter I) prevented the Director from giving these staff functions any 
considerable time, hence, the groups tended to lose their effectiveness. 
Formation of D-Divi3ion 

9.4 Whan Major Ralph Carlisle Smith, the local Patent Advisor, returned 
from hi3 security and technical advisory assignment to the Operations Crossroad 
pres3 ship, U.3.S. Appalachian, he wa3 requested by the Director to consolidate 
the technical staff groups, other than the health group, into a division, and 
ultimately to take over the duties of an Assistant Director. On 21 August 1%6, 
the Director announced the formation of the Documentary (D) Division with the 
responsibility for Technical Series editorial work; the Document Room; the 
Technical Library; editorial revision, review and control of reports; information 
dissemination; declassification; history; and various other technical services, 
with Major Ralph Carlisle Smith a3 Head and Herbert I. Miller as alternate. 
(Appendix ID, No, 29 ) Although the contractor did not assume responsibility for 
Patent control, this being the delegated responsibility to Smith from the 03RD 
Patent Advisor, Captain R. A. Lavender, U.S.N. Ret., this control was exercised 
in the Documentary Division as a dual responsibility of its leader. Later when 
Mr. E. J. Demson left the project in 1946, Major R. C. Smith also accepted the 
project responsibilities of an Assistant Director, particularly the legal duties 
of Mr. Demson. This new arrangement removed a considerable load from the Director 
and by reorganisation of the accumulated 3taff groups, so as to use the available 
professional personnel in several phases of the work, it was possible to improve 
the services of the staff groups with a smaller number of employees. The 
responsibilities were generally divided as follows: Patents and Legal, Library 
and Document Room, History and Technical Series, Report Editing -Review, 
Classified Information Dissemination, Declassification, Drafting (Patents, Reports 
and Miscellaneous), Technical Illustrations and Art Work. 
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9.5 The group organization for D-Divi3.ion during 1946 is 3 ho™ in 
Appendix SA. * 

9.6 Moat of the functions of D-Division have been covered in the 
discussion under the technical staff groups of Book VIJI, Vol. 2, par. 3.32 to 
3.37 and 3.123. to 3.128. There are few phases however which are new and which 
merit additional comment. 

THE TECHNICAL SERIES 

9.7 In conformity with other sections of the Manhattan Project, a 
program wa3 initiated to recordjin accessible and edited form, the technical 
knowledge and gains of the laboratory. In principle, it was proposed to prepare 
a "Kandbuch der Los Alamos" in analogy with the famous Handbuch der Physik 
(Appendix ID, Ho. 30 ). Titles for seventeen volumes were established in August 
1945, as well as volume, and, in some cases ? chapter and section editors. Difficulty 
in establishing a title for the overall work arose. The original name "Handbuch 
der Los Alamos" was misleading in its English translation, so the title Los Alamos 
Encyclopedia was substituted. But inasmuch as it was decided that "encyclopedia" 
implied an alphabetical arrangement, that too was discarded and the "Los Alamos 
Technical Series" was finally chcsen. (Appendix SB). 

9.8 Dr. Han3 Bethe and Dr. David Inglis were originally responsible 
for this compilation with the following staff of volume editors: 

Volume No. Title Editor 

0 "Relation Between the Various Activities 

of the Laboratory" 3. K. Allison 

1 "Experimental Techniques" Daroi K. Froman 

2 "Numerical Methods" Eldred C. Nelson 

3 "Nuclear Physics" R. R, Wilson 

4 "Neutron Diffusion Theory" George Placzek 

5 "Critical Assemblies" 0. R. Fri3ch 

6 "Efficiency" V. F. Weisskopf 
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7 


"Blast Wave" 


Hans. A. Bethe 


8 


"Chemistry of Uranium and Plutonium" 


Joseph Kennedy 


10 


"Metallurgy" 


Cyril 3. Smith 


U 


"Explosives" 


G. S. Kistiakowsky 


12 


"Implosion" 


R. P. Bacher 


13 


"Theory of Implosion" 


ft. E. Peisrla 


21 


"The Gun" 


F. Birch 


22 


"Fuzes" 


ft. R. Srode 


23 


"Engineering and Delivery" 


N. F* Ramsey 


24 


"Trinity" 


K. T. Bainbridge 



9.9 Only Volume 1 and 2 have been considered completely deelaaslfiable 
under the existing standards. However, a substantial portion of the information 
in some of the others will eventually be declass if table and, with the exception 

of the weapon data, the remainder was to be distributable throughout the Manhattan 
Project for its general benefit. 

9.10 Shortly after the initiation of the program, Dr. David Hawkins 
and Robert R. Davi3 were assigned the responsibilities of the Technical Series 
because of the inminent departure from Los Alamos of both Dr. Bethe and Dr. 
Inglis. When Dr. HawkWs left the project in the late summer of 1946, Robert 
R. Davi3 took over the detail as a Group Leader in D- Division. 

9.11 The Technical Series compilation has proceeded at a slow rate 
3ince the time of its inception. Exceptional delays resulted because many 
individuals were reluctant or unable to continue obligations, taken on while at 

Los Alamos, after their departure, A more understandable difficulty was experienced 
by active project personnel who were faced with the problem of conducting an 
active technical program while writing about one accomplished in the past. 

9.12 By January 1947, Vol. 0 and 22 were completed and issued, and 
two-thirds of Vol. 1 had been issued. 

SECRET 
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DESIGN AND DRAFTING GROUP 

9.13 The Technical Series Group and the Technical History Group had 
acquired a drafting section for the purpose of illustrating their volumes. In 
addition, a design and drafting section was in existence to aid the Patent Group. 
The Report Editorial Group was serviced by the Shop Group Drafting Section, A-3, 
and the Post Historian used the Post Operation drafting staff in the Array Civil 
Service organization. Furthermore, the Ordnance Engineering (Z) Division had a 
Technical Illustration Group that was required to prepare exploded views of the 
weapons and their caaponents, to do general art work for the project, and to do 
instructive illustrations for the manuals prepared by Z Division on weapon assembly 
and handling, and by X Division on high explosive and detonator production 
techniques. The Technical Series, History, Patent and Technical Illustration 
Drafting Sections were combined into a single Design and Drafting Group so that 
duplication of effort would be avoided, and the overall staff group personnel 
requirements would be reduced. In addition, groups of the Documentary Division 
were no longer required to call on outside drafting agencies^ thus relieving their 
work load. 

9.1A It was found that one-half the drafting staff was able to carry 
the entire load and, in addition, the year back- log of work in the Report 
Editorial Group was completely wiped out, not only by completing illustrations, 
curves, diagrams and the like for the reports but also in the detailed and 
tedious printing of involved mathematical formulas by the drafting group. The 
Technical Illustration and Art Staff functioned substantially independently of 
the remainder of the group, but by limiting its responsibility, it was able to 
direct its effort to the primary assignment of preparing exploded views, manual 
illustrations and art work so that considerably greater production resulted. 
DECLASSIFICATION PROGRAM 

9.15 Shortly after the termination of hostilities, many individuals 
requested permission to publish papers on phases of the laboratory research and 
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development which thoy did not consider classified. The procedure for handling 
these items was not clear-cut and generally unsatisfactory. A few items were 
released through the local Security Office by its Washington headquarters, but 
the informal and uncertain treatment left much to be desired. 

9.16 After the Tolman Committee recommendations^ (Appendix 10, No. 31)/ 
were adopted by the Manhattan Engineer District, the laboratory established in 
June 1946 a special scientific staff under the direction of Frederic de Hoffmann, 
on loan frcm Harvard College, to review all the Los Alamos formal reports to see 
which might appropriately be submitted for declassification. Many reports required 
careful rewriting in order to remove classified information or to overcome 
indications of classified applications. 

9.17 A procedure was established whereby a member of the technical 
staff of the Declassification Group reviewed a report or a rewritten version 
thereof to determine whether or not it should be submitted for declassification* 
When a report was so approved for processing it was routed (1) to the Technical 
Series Editor to be certain it was adequately covered in that compilation, (2) 
to a Responsible Reviewer, a senior member of the laboratory scientific staff, 
to be approved for declassification according to a Guide prepared on the basis 
of the Tolman Committee recommendations, (3) to the Patent Advisor to be assured 
that the Governments interest was protected from a patent standpoint, (4) to the 
local Army Security and Intelligence Officer as a check against unnecessary re- 
velation of physical security safeguards, (5) to the Group Leader of the 
Declassification Group to be certain that no releases were made on associated 
project work without permission from that project, and to send abstracts to the 
Manhattan Project Editorial Advisory Board for approval of publication, and (6) 
finally to the Laboratory Director for general over-all review and approval for 
submission to Oak Ridge declassification headquarters for declassification. 

9.18 Although the foregoing routing seems involved, it was found that 
once the report was put in shape for submission for declassification, the processing 
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could be accomplished in a day, except for the tine required for detailed review 
{^f> by the responsible reviewer, and the patent advisor* Allowing ten days for review 

of a document by the Manhattan Project Editorial Advisory Board, declassification 
has been effected in a period of about two weeks assuming the subject matter has 
been clearly releasable. Of course there have been questionable cases and some 
items which have been refused declassification. 

9.19 About 320 documents had been routed for declassification by 

31 December 1946. Approximately 700 more were considered by the declassification 
group but never assigned numbers for routing because it was determined they were 
not declassifiable by that group. Of those processed, about 250 made the entire 
round and were approved for declassification in Oak Ridge before the end of 1946. 
It appears that about 50 of these documents were approved for publication or 
published in recognized scientific journals during the same period. The laboratory 
is reasonably proud of its contribution to the scientific literature of the country. 

9.20 An incidental service established bj r the declassification group, 
with the cooperation of the library and document room, is the loan of declassified 
documents to former laboratory staff members now engaged in research at other 
private and public institutions. These loaned documents are not considered 
publications but only private communications. They are loaned, not only for the 
purpose of aiding research in the nation, but also to advise the former staff 
members as to the extent of declassification and the limits of information which 
may be disclosed to others who did not have access to classified material. In 
the latter respect, it is believed to be a valuable security measure. Some of 
the items which have been declassified are shown in Appendix BB» 




A-1 



Chapter X 
CONCLUSION 

10.1 Inasmuch a3 national legislation was more deliberate in its 
development than had been anticipated, the Los Alamos Laboratory operated 
through 1946 on the general interim philosophy expressed in October 1945 by 
Dr. Bradbury, which was based on the local conception of the nation's present 
and future need for such a laboratory. (Appendix. 1) 

10.2 It went forward on a research program in all the technical 
fields bearing on the development of the weapon^ which fields include nuclear 
physics, chemistry, high explosives, equations of state, radiation, hydrodynamics 
and phenomena of solids. Since most of the developments preceding, thi3 periody 
had progressed on an almost entirely empirical basi3 , attempts were made during 
these sixteen months to increase the understanding of the processes involved. 

10.3 The past chapters have evidenced that progress was made, but they 
have also brought out the fact that the laboratory did not have a clear cut 
picture of its future in the field of atomic energy. This still was to be 
decided by the new commission. The mission of the Manhattan Engineer District 
had been completed. The Atomic Energy Commission would, from January 1947, 
direct the course of Los Alamos and the other projects. 

10.4 To help the commission in this ta3k during its first visit to 

Los Alamos in November 1946, Dr. Bradbury wrote a brief account of the laboratory' 
history, accomplishments, problems, and his suggestions. (Appendix 9) The 
following paragraphs taken from this account, reflect that once again the Los 
Alamos Laboratory faced a critical period: 

10.5 "Your Commission now faces the problem of determining the c'varn- 
cter and future directives of Los Alamos. Unfortunately, the local project is so 
small that the problems of the conrounity bear upon the character of work uon<.; b/ 
the Technical Area, and reciprocally, the existence of the Technical Laboratory 
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determines the existence of the community. V/hile these problems can be discussed 
separately, their simultaneous -successful solution is required for the success of 
either. 

"The Loa Alamos Laboratory does not presume to indicate to the 
Commission what the policy of that body should be with respect to the national 
need for atomic weapon development. Nor should the laboratory as 3uch express 
its views on the relationship of such a national program to the international 
scene. The discussion which follows is based upon the assumption that the United 
States will require, for an unknown time to come, a program in atomic weapon 
development and research. Such a program should be directed not only at maintain 
ing an immediate superiority for the United States in thi3 field, but towards main 
taining general scientific progress and a concern for basic a ltd long-range develop 
ments which will make for strength in the future. It is al30 assumed that the 
government of the United States mu3t know what weapons might be arrayed against 
it for the proper formulation of its own national and international policies. 
The ensuing discussion is based in addition upon an assumption, which the labora- 
tory can only suggest, that the Cocmission shares with the established armed force: 
of the United States a responsibility for the security and defense of the country; 
that the atomic weapon play3 a fundamental role in any security program set up 
at this time; and that, therefore, the Commission and the Army and Navy are iointlo 
concerned with this problem. 

"It ha3 been noted that, up to the present time, the L03 Alamos 
laboratory ha3 been responsible for the atonic weapon in its entirety. The atonic 
bomb has been employed by the armed forces exactly a3 received from Los Alamos 
and assembled with only Los Alamos personnel. There has reiaained, ever since the 
close of the war, concern as to the engineering reliability of the weapon as well 
as a conviction that engineering improvements were not only possible but desirable. 
The skepticism of the armed forces with respect to the ballistic determinations 
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of Los Alamos personnel has already been apparent, and it may be anticipated 
that this feeling will grow to include the fusing and firing mechanisms and the 
complexity of weapon assembly. It is further noted that a demand is already 
apparent for weapons of somewhat different engineering properties — e.g. a weapon 
which will penetrate the surface of water and detonate at a pre-determined depth. 
Other requests from the armed forces including the guided missile investigators 
may be expected to appear shortly. 

"It is the belief of the senior technical personnel at Los Alamos 
that this laboratory should not attempt to carry out these purely ordnance engineer- 
ing aspects of atomic weapon development. Conversely, it is strongly suggested that 
these problems should be handled using the 3andia Laboratory, the existing ordnance 
facilities of the Army and Navy, as well as additional laboratories that may have 
to be set up. 

"It is suggested to your Commission that the Los Alamos Laboratory 
may be most effective if its concern is limited to the nuclear components of 
atomic weapons including, naturally, the technique of supercritical assembly of 
active material. The laboratory would then be expected to carry out research on 
both long-range and short-range modifications in the nuclear structure of atomic 
weapons, but would not be expected to present to ordnance engineering laboratories 
more than a functional design for a weapon with the exception of those parts in- 
timately concerned with the nuclear reaction. 

"Such a division of responsibility will clearly call for the most 
active liaison between this laboratory and such other laboratories as are carrying 
out the engineering development. While such liaison will present problems, they 
are not believed to be insurmountable. To maintain the present philosophy and 
localize T.os Alamos responsibility for complete weapon development will not only 
result in a practical, s tranguL-ition of effort devoted to long-range research, but 
will curtail the responsibility of the armed : 'orcos in a problem in which they 
are presumably able and anxious to participate. 



"It is further 3uggQ3ted that Los Alamos retain the responsib ility 
for testing the nuclear reactions for new atomic weapons, but that such tests 
as have a purely military significance be carried out by the armed forces. The 
distinction which i3 intended is that of separating a test of the "Alamogordo" 
type from a test of the "Crossroads" type. In view of the limited facilities 
of this laboratory, however, the most active assistance of the armed forces would 
be required in subsequent "Alaraogordo" - type tests, but the directive responsi- 
bility would come from this laboratory. 

"Whether or not Los Alamo3 should be continued over a long period 
of time is doubtless a problem which will be considered by the Conanission, This 
question has naturally received consideration here, and having received a tenta- 
tive affirmative answer, ha3 resulted in extensive programs of permanent con- 
struction. Many, but not all, of the activities proposed for this laboratory 
should not be conducted near populated areas. The isolation of the site represents 
certain conanunity problems which is largely if not entirely balanced for personnel 
now here by the attractions of the climate and of the present mountainous location. 
The isolation of the technical community is more easily handled by a policy of 
encouraging attendance at national and regional scientific meetings, both of 
regular scientific societies and within the Manhattan District. The absence of 
railroad connections has contributed to a somewhat higher cost of transportation 
of materials to the project. Not a negligible factor involved in a proposed 
change of location is the fact that a large number of technical personnel have 
remained with the project because they and their families enjoy this location more 
than urban communities. It is hoped, should a new location be considered, that 
its advantages will be conspicuous. 

"Should the international situation develop to the point at which 
the United States may cease to have any concern for further weapon development 
or production, the Los Alamos Laboratory program would require careful reconsidera- 
tion. Since, presumably, this is not a point at issue at the present time, it 



need not be considered here except to 3tate that the operations involving 
plutonium, the basic chemistry and physics, the fast reactor, the large Van de 
Graaff accelerator, 3tudies of materials at high temperatures, pressures, and 
radiation densities are all activities which will undoubtedly play a role in 
the peaceful applications of atomic energy no less important than the role which 
they play in a program whose objective is weapon research," 



Appendix Number 1 
Dr. Bradbury's Philosophy 

Outline of policy for interiura period of laboratory 
operation. Presented by Dr. Bradbury to Coordinating 
Council, 1 October 1945* (3ee Chapter i) 
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Jotas on talk ^ivoa by Coradr • SL 2. Jradbury at Coordinating Counoil. ^ • f \ 
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What should be the philosophy under Twhidh we operate the project during 
this interim poriod? 

(a) No one oan doubt that Government supported research in atomio energy 
problems will continue* 

(b) This projeot will bd taken over by a commission created by legis- 
lation* 

(0) This at onoe suggests our first difficulties! Tho first hurdle is 
legislation; this may be suoh as to make it impossible for indivi- 
duals of the high qualifications required to work under any commis- 
sion* 

(d) Given good legislation, the commission itself may be poorly selected 
under these circumstances, again the proper people will not work on 
on atomio energy project. 

(e) The legislation and the commission- may come too late - the longer 
this is delayed, with its corresponding uncertainty, the fewer good 
people will remain* 

(f ) Particularly, security regulations may be set up so as to make it 
impossible for people to work* Consulting may be done in oertain 
engineering matters, and tho consultant's mind compartmentalised* 
This is very much more difficult in the fundamental fields* Many 
people feel that they would prefer not to know secret things if 
this requires going out and not being able to make use of them in 
a University. 

(g) The direction in whioh a University or an industrial firm will go in 
the next few years is predictable* The direction in whioh this 
business will go is not. 

(h) All of tho above things moke it necessary to be explicit about the 
philosophy whioh one wants for the projeot. 

(1) Such a philosophy has three parts i 

1. We should set up a project to study the use of nuolear energy on 
an operating basis which is as nearly as possible operating in 
what wo consider to be an ideal way, in which the emphasis is 
as we consider it should be, together with even the derivatives 
of th~is emphasis* In other words, we should aim to turn over 
to the commission the best possible projeot that we know how to 
make. The commission may have other ideas - oar ideas may not 
be their ideas. But in any event we will have set up a project 
which to us seemed a good project for peace time, interim, 
immediately post war period. If we do not do this, we cannot 
complain that the projeot of the future was sot up wrongly* 
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2* The project cannot negleet the stockpiling or the development of 
atomio weapon* In this interim period* Strongly ae we euepeot that 
these; weapons will never be used* much as we dislike the implica- 
tions contained in this procedure, we have an obligation to the 
nation never to permit it to be in the position of saying it has 
something which it has not got* The world now knows we have a 
weapon* How many or how good it does not- know* To weaken the 
nation's bargaining power in the next few months during the adminis- 
trations attempt to bring about international cooperation would be 
suicidal. One hopes that weapon emphcsls will decrease with time* 
We are not a warring nation - the mere possession of weapons does 
not bring about war* Will the administration attempt to bring about 
international cooperation in theso matters? Who knows - if it is 
not, we are doomed anyway, but our doom may be delayed a few months 
or years by having bigger and better weapons* I think wc must be 
hard in these matters.' To bring peace by threatening war Is possible) 
to bring peace by requesting and promising cooperation 3««« more 
dignified. But the request and the promise, and surely the throat, 
are both fortified by weaponeer ing now; and the results of woapon- 
eering may be that it may never have"To be done again. 

3* The project will decrease in size as it goes from a war time basis 
to a peace time basis. 

These are therefore the three things on which I believe that the project's 
modus operandi for the next six months must be built i 

We will set up the most nearly ideal project we can. 

We will not discontinue weapon re a ear oh until it is clearly indica- 
ted that this can be done. 

We will decrease the project in sise so that it can be accomodated 
on the mesa on a civilian basis. 

Bow does one go about setting up an ideal project to study the problem of 
the use of nuclear energy? 

(a) These problems of the atunio nucleus are extremely difficult; the best 
man are required to solve them; how does one get the best man? 

1. A good man will not work unless there is intellectual stimulation 
in the work which he is doing. Therefore we will set up in all 
divisions programs of fundamental research which are related, but 
may only be distantly related to the problems of nuclear energy 
and the manner in which it may be released* In this respect we 
will follow the policies of good industrial laboratories in which a 
man may set up his own field of research, but does not have to show 
either a profit or ewen a close connection with the business of his 
employer. 

2. I shall accordingly request division leaders to present programs of 
research which are intellectually of interest and upon which good 
personnel may be persuaded to work. The extent to which these 
programs will be set up^will depend upon the scale of the laboratory 
and to this question I will return* It must be noted that our 
borrowed tools of research must be replaced. This means the 
cyclotron, Van de Qraaf , etc * . . 
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3. An Immediate revision of our salary procedures is essential* Here- 
tofore personnel have been hired on a no loss-no gain patriotic 
duty basis . This is all very nell in war time; . It is . not applicable 
now. The project is Just another employer and it must compete for 
its personnel with other employers who can offer - quarters close 
to civilization or in it, a predictable future, work which may be 
published and better, or at least different, living conditions* 

How do we meet this competition? First we can state our moral assurance • 
that atomic energy work will continue in some form. People now associated with 
it will presumably be the key personnel of future developments. (BUT - it may 
be in a form that is repulsive to all of us. This is the chance we take' and 
must pay our personnel to gamble on). 

We have a salary scale which has never been fully applied, but which appears 
to me to have the possibility of meeting our immediate requirements - if it is 
applied. In other words, I propose to adjust salaries of personnel who may be 
persuaded to remain with the project in accordance with their responsibilities, 
and position with respect to the project. 

This I propose to do in advance of a threat from them to leave to take other 
jobs. However, on an emergency basis it may be necessary to meet offers from 
other institutions or industry and on competitive basis. 

It will take time - at least a month or six weeks - to clean our financial 
house. Where necessary we may offer contracts extending to 1 July 1946, although 
the University of California may not be in business that long. Nevertheless, 
the contract requires that the agency taking over assume the unexpired obliga- 
tions of the University and the General has told me that he will guarantee such 
a procedure. 

I wish to digress a moment at this point while discussing salaries. We are 
in urgent need of a Personnel Director. Mr. Clausen has indicated to me that 
he has strong personal reasons for leaving in about a month. The problems, of 
hiring personnel, terminating the employment of individuals no longer essential 
, to the project and uninterested in taking jobs essential to the interim program 
of the project, as well as the placement services of the project - all these 
combine to place an extremely heavy burden upon the man accepting this responsi- 
bility. It should also be mentioned that the problem of hiring SED's on a 
civilian basis will shortly become urgent. Such men form one of our most obvious 
labor markets and as such, has the unusual advantage that we have had definite 
information about the man before we hire him. 

A definite procedure is now being set up whereby all project personnel de- 
sirous of obtaining Jobs on the outside are brought in touch with employers. 
No effort will be made to discourage this. In fact, the opposite will be the 
case. If the project cannot meet the offer made by an outside concern for any 
one of many reasons, then this man will be permitted to go. All the project 
will request is that he and we understand how his work is to be taken over if 
it is to continue, and when he may leave. 

The project may make a counter offer - it will only make one; ultimately it 
will endeavor to make the offer before it is a oounter offer. Hie project's 
offer should not be used as a lever in forcing up offers from the outside, and we 



will so request personnel interviewers who are informing us by copy of all nego- 
tiations with our personnel. 

I have dwelt at some length upon salary procedures, but this is not because 
I believe that money can be made to answer all arguments. In many instances, 
the project would be unable to offer any salary at all that could persuade a man 
to stay. This is a feeling with which I am personally in the most hearty 
sympathy. 

The argument of duty or patriotism can no longer be used. For myself, I 
feel that the bear which we have caught by the tail is so formidable that there 
is a strong obligation upon us to find out how to let go or hang on. For every- 
one to paok up and leave would appear to me to leave the more difficult problems 
of the future not only unsolved, but with no prospect of solution. This however, 
I will never use as an argument - if an individual derives some satisfaction 
from this feeRng, very well - but it is not a duty and will not bo approached 
as such. 

In one respect, the members of the council have somewhat more responsibility 
to the nation than do the remainder of the staff. As key personnel, I must urge 
that if you concur in my belief that we must leave an operating projeot for 
the commission, it is then imperative that you consider the tasks of your groups, 
and that you advise me as to your opinion as to whether they should be continued 
or discontinued in the light of the philosophy that I am expounding. If they 
are to be continued, then you do not leave until you see a reasonably acceptable 
way for them to continue. 

To sum up so far - I have said that our philosophy is to: 

Leave the best possible projeot for our successors 
Continue weaponeering until it is clear that we can taper off 
Decrease the size of the projeot consistent with the housing 
facilities on the mesa. 

To build the best possible project we must have t 

Good men - this means reasonable salary scale, 

reasonable employment practioes, 

a program of intellectually stimulating 

resc\rch but not directed towards 

weapons necessarily. 

A group of good physicists, chemists, explosives experts, metallurgists, 
engineers, is not enough. The project must have a sound overall program 
if it is to be the ideal project for our successors. Accordingly* I 
come to: 

h» What shall our general projeot program be as far as atomio bombs 
and atomic weapons are concerned? 

A. Wo will stockpile the current FM up to a number of 15» We will 
develop internal modifications, possibly in the method of fusing, 
almost certainly in the method of detonating. We will develop 
a levitated model. We will set up a more careful program of 
gadget testing so that we will know the degree of reliability of 



each component* We will set up surveilance tests which at least 
must have the possibility of extending over a considerable time* 
We will set up Sandia Fiold as a field test site. It may not last 
there for more than a year, but we will learn how the ideal field 
test site for weapons should be set up, and it can either stay there j 
be moved, or beoome, let us hope, unnecessary in the course of time* 

B. We will initiate the engineering of a new weapon whose aims 
should be - although again we hope it will never need use - increased 
reliability, ease of assembly, safety, and permanence; in short a 
better weapon* Much as we dislike them, we cannot stop their cons- 
truction now* Possibly in six months, possibly in a year - maybe 

in a few years, weaponeer ing will stop, but our present lead is our 
chief weapon in procuring a peaoe - we must not lose it until that 
peace and that cooperation is established. In all this wo will invite 
the cooperation of the established military services - at all levels 
and wherever they can contribute. 

C. We will propose subsequent Trinity's. The TR bomb was a bomb and 
not a weapon if you will permit the distinction. We are entitled to 
do this from two premises : 

I* The use of nuclear energy may be so catastrophic fpr the 
world that we should know every extent of its pathology. How 
bad pan this bomb (if it were made aweapon) be? I shall return 
tc this premise again in connection with the Super* One studies 
cancer - one does not expect or want to contract it - but the 
whole impaot of oancer on the race is such that we must know its 
unhappy extent. So is it with nuclear energy released in this 
form* It can be a terrible thing; we cannot hide our head in 
the sand; we must know how terrible it is. 

II. The occasional demonstration of an atomic bomb - not weapon * 
may have a salutory psychological effect on the world - quite 
apart from our scientific and technical interest in it. Properly 
witnessed, properly publicised, further TR's may convince people 
more than any manifesto that nuolear energy is safe 'only in the 
hands of a wholly cooperating world. 

III. It also may be pointed out, that I believe that further TR's 
may bo a goal which will provide some intellectual stimulus for 
people working here. Answers oan be found; work is not stopped 
short of completion; and lacking the weapon aspect directly, 
another TR might even be FUN. 

D. We will propose that the fundamental experiments leading to the 
answer to the question "Is or is not a Super feasible?" be undertaken* 
These experiments are of interest in themselves in many cases; but 
even more, we cannot avoid the responsibility of knowing the faots, 

no matter how terrifying. The word M feasible'* is a weasel word - it 
covers everything from laboratory experiments up to the possibility 
of aotual building - for only by building something do you aotually 
finally determine feasibility * This does not mean we will build a 
super. It couldn't happen in our timo in any event* But someday, 
someone must know the answer j Is it feasible ? 



5« We have now contended that our ideal project will have good men obtained 
by a good fundamental, program and good employment practices; and that it will 
have a weapon program} that it will have a TR bomb program; and that it will 
have a feasibility of Super research program. Now I claim that it must also 
begin to worry about a program of research leading to the peace time application - 
of nuclear energy, I am well aware that this has been worried out and carefully 
considered elsewhere. We must also do it here. For this program alone will 
receive the united support of all people everywhere. For the present I do not 
see how to fit such an effort into divisional, group, or sectional lines. 
Specific suggestions are needed as to how to go about this within the general 
frame of our present organization. At this moment I am too uninformed about 
the situation to do more than generalize* 

I now propose to discuss the question of how the project will decrease in 
size during the next three to six months. 

a. Some people are leaving now; others will continue to drift away; this 
will go faster and faster as long as policies are either unformed or 
unimplemehted. 

, b. The post will probably continue as a military organization and probably 
with adequate personnel for at least as long as it takes to set up- the 
< ^ esmnission. 

e. The two year service rule will begin to take our SED's in large numbers 
about Christmas. Meanwhile, we will lose them more slowly by point 
discharge. 

d. SED replacements will probably be more or less available to some extent. 
They will, however, be untrained and generally less useful. 

e. I therefore conclude that the project will be-in sofar as the technical 
area is concerned - on a largely civilian basis by next March. There 

< will be SED*s but they will be relatively fewer; they will live in barracks 

and they will not present a housing problem. 

f. These civilians will come from three sources: People now here; new people 
hired; and SEP's hired as civilians after discharge. All of these people 
who are married will sooner or later demand quarters as the price of 
staying. It will accordingly be necessary to revise our housing policy 

in the following way: 

All people essential to operating a project must be housed in a way that 
will keep them here. This means, in addition to obvious personnel, 
that machinists, truck drivers, lower grade technicians will get quarters - 
unless key personnel wish to say that they can get along without theml 

We have approximately 438 family quarters. Of families living in such 
quarters, possibly 25$ of the wives may work. Thus, we can house in 
family quarters about 600 technical and post civilian employees. 
Possibly we may have a one to one ratio of unmarried to married personnel. 
This means another 500 or so civilians in dormitories. There will thus 
be a total of about 1,100 technical and post civilian, employees. We 
now have about 3,000 in technical activities. 



I therefore suggest that in about three to six months we must be pre- 
pared to adjust our acalo of teohnioal activity to about l/$ of its 
present magnitude. I have not included SED's in this figure for I 
believe that the necessity of giving many more lower employee classi- 
fications housing will balanoe the extra assistance we will get from 
SED's living in barracks. 

Accordingly, I will have to ask that all estimates of future activity 
be based on about this 2/3 doorcase in rate of working. Eaoh activity 
will be askod how many it needs in all calssif ioations to go on working 
at this rate - then these men must be housed* The- day is rapidly going 
when the good machinists will live in dormitories away from their 
families. A similar statement may be made for S site - true they oan 
hire people - but only with adequato living conditions. 

It is curious that the activity of the mesa should be diotated by its 
housing, but I see no other alternative. I am sure the General will 
build no more quarters, as this would furthor commit the mesa to per- 
manency. This I doubt if he will do. 




Vfhat sort of cjrc-mnol policios shall we have to bring p.V:-. this about? 

a. Fair treatment cf personnel leaving. This has been widely stated and 
agreed to. Hiring policies, 30 day, 90 day and contractual termina- 
tion policies as well as dependents and household effects to be carried 
on as in the past. 

b. The matter of a bP hour work week. This is under discussion at the 
moment - when do we get to it, I don't know. Many questions of policy 
are involved - all these are coupled with our failure to jump before 

or when the Civil Service jumped. Time is necessary to do these things. 

o. In order to make quarters available for long-termers, short-termers 

may be requested to terminate their connection with the project if they 
are unavailable for project jobs which now need doing. In all cases 
this will be in accordance with their employment agreement. However, 
the project will be cut in size, and quarters must be available for 
people coming in for the longer term - by long term I moan till JO 
June 19&6. 

d. How about personnel who luck degrees? Urge them to leave to get them - 
but stagger their leaving and make some plans to got the good ones back. 

Now for seme rather specific questions which do not easily fit into project 
policies : 

a. The Handbook must be prepared. However, I doubt if it is desirable for 
a person to write 8 hours per day. In other words, having to write up 
work -should not be an excuse not tc take another job. It may be a part- 
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The University must continue for at least this quarter, but ia free time* 

What about the general organisation of the projeett In general I think 
the divisional organisations will stay about the sane* However, 

R and P might be ocmbined 

Z, C> X and T stay as they are 

C and M might be split 

Administration and Servioce badly needed - probably 
split into throe parts i Personnel and general 
administration) procurement) teohnieal services* 

What about the projeot of the future ? Tfe oannot say where it will be 
looated. Boonomio considerations seem to indicate that to locate the 
project here on a permanent basis might tie it down to expensive mainte- 
nance (living, salaries) forever* However, this is not our question* 
Certainly it is difficult to see how it oan start to move inside of 8 
.or 9 months and at least six or nine months for the moving which would 
take place gradually* DP Site will probably stay here until it ie too 
contaminated to use* Could not bo moved after it was started in operation* 
Thus the project will be largely here for at least another year. 

I wouJd like to see the projeot set up as the best type of industrial 
laboratory -with much more emphasis possibly on fundamental things and 

with acadcm?i exchange thrown in for good measure. 

i 

What about SE? s? I have indioated that I expect to lose them in large 
numbers ebouv tho first of the year. Otherwise, we can make no speoial 
effort to hevo them considered as different from any ether SED t s» in 
the country, and particularly we can not attempt to get them treatment 
which differs from that prevoribed by Army regulations and discharge 
procedure. We all know what we would like to see done) and we will see 
that our SED's get the best possible eonsideration under the law) we will 
not attempt to have them treated above the law - we hope it will be a 
good one whioh will £et them back to school as soon as possible* We 
cannot put them on ERC for praotioal reasons - we can »t house them, and 
wo can't let them go if we don't. 

What about civilians with deferments? We must not set ourselves above 
the Selective Service Law. If we canicertify that a man is needed to 
carry out the program outlined above, that he is actually essential to 
this program, we will continue to obtain deferments. Otherwise, we must 
release him. This means we must knew our program. It is realised that 
this is unfair to the man - but war is by nature unfair. Some people get 
killed and some get rioh quickly. Some people will experience this un- 
fairness a little late, but no later than the boy who beoomes 18 this 
month or next. Should not war be distributed over as many generations 
as possible to lessen the burden on any one? 

How about security regulations? This is now set by the President. 
Liberal interpretations are coming as fast as possible. We can't close 
the box after the secret is out. -Attempt to attain consistency. Funda- 
mental problem has to WAIT. 
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The project of the futuro I would like to see have, with lifted 
security regulations, the possibility of exchange activities with 
academic institutions. People to come to the project for a year, 
and project personnel go to academic institutions for a year. 
Maybe on a similar arrangement on a part-time basis. Certainly 
on a consulting basis. All of this involves some lifting of 
security in fundamental fields plus even more fundamental problems 
of organization. 
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WAR DEPARTMENT 



P. O. BOX 2610 
WASHINGTON, D. C. 

4 January 1946 



Dr. N. i£. Bradbury 
P. 0. Box 1663 
Santa Pe, New Mexico 

Dear Dr. Eradbury: 

It was ray belief that the making of long-range 
plans with respect to the futui-e of atomic energy should 
be delayed until after the passage of legislation so as 
to avoid serious commitments which might hinder the ac- 
tions of whatever commission or other body should be 
established to take charge of the work. Unfortunately, 
no legislation has been passed, and certain forces are 
at work the effect of wnich has been to delay any legis- 
lative program. 

It has therefore become necessary for me to make 
definite plans, despite the fact that this will commit 
to some extent at least any future control body. Our 
wartime effort was ,to end the war. Everything was sac- 
rificed to that objective. We counted on suitable legis- 
lation being passed promptly at the end of the war. We 
should not count on atomic bomb development being stopped 
in the f or seeable future. 

The Los Alamos site must remain active for a consid- 
erable period. Taking into consideration the type of 
work which must be done here, there has been found no 
site that combines as many desirable facilities for our 
work as Los Alamos. If one should be found, it would re- 
quire at least six months to plan, twelve months to build 
and six months to complete the move from Los Alamos. The 
only conclusion, therefore, is to stay at Los Alamos for 
at least the next few years, and to improve the existing 
facilities to such a degree as is necessary. 

The major factors requiring improvement are the 
utilities, housing, and community facilities, partic- 
ularly recreational facilities for single persons. This 
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transition from war to peacetime community conditions will 
start immediately. To do this intelligently, however, 
requires planning, and this planning has already started. 

With the current interest in the water situation, I 
wish to state my exact expectations with respect to this, , 
First, all possible steps will be taken to maintain the 
existing system at maximum efficiency. This will include 
the trucking of sufficient additional water for as long as 
is necessary to supply continuous water service to all 
housing and to operate S Site and DP Site*. Second, care- 
ful studies will be made with a view to securing a year- 
round supply based on 100 gallons per person per day which , 
is considered adequate for a community with our industrial 
needs. Third, construction will be initiated promptly as 
soon as the plans have proceeded" to the point where initia- 
tion of construction is feasible. 

With respect, to power and highway communications, it 
appears that the expected loads can be properly accomodated. 
If not, necessary steps will be taken to improve these 
facilities. 

With respect to housing, we are assuming that DP Site 
will operate on a relatively permanent basis, and studies 
have been initiated with respect to layout and design of 
the needed family housing. It mus*t be realized that there 
, are certain legal restrictions which set a maximum cost of 
$7500 per unit. This means that the most careful designs' 
must be made in order that satisfactory permanent accomoda- 
tions will be achieved. 

(Vith respect to community facilities, in addition to 
the recreation for single individuals already mentioned, 
there should be a wide range of consumer goods estab- 
lishments and the stimulation of concessionaires in 
this" line is necessary. 

Sincerely yours, 




L. R. GROVES 
Major General, USA 

fti 
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Catalog of Courses 

Original list of courses and lectures offered by 
Los Alamos University, (par. 1«19) 



September 17, 
TO: ALL TECHNICAL" PERSONNEL 

SUBJECT: CATALOG OF COURSES 



REGISTRATION 

PLEASE NOTE CHANGED HOURS AND LOCATIONS. Registration will 
be held from Tuesday, September IS to Friday, September 21 
Inclusive. The hours will be from 8:30 to 11:30 a.m. and 
from 2:30 to 5i3° P« m « ln Room E-210. There will also be 
registration facilities ln the High School from 7:00 to 9:00 
p.m. ln order to make registration possible for persons not 
employed ln the Tech Area. 



COURSES 

UNDERGRADUATE - JUNIOR-SENIOR LEVEL 

CHEMISTRY 

11- Elementary Organic Chemistry . 
Lecturer: M. F. Roy 

Hours: Section I. Tues. & Frl. 10: "^0 - 11:4-5 a.m. 

Sljnna 4-7 

Section II. Kon.7:15 - 3:30 p.m. Gamma k$ 

Thurs. - 1C:00 p.m. Gamma 4-9 

Prerequisite: Elementary Chemistry 

Textbook: None 

Description of Course: Study of the major general classes 
of organic compounds, their properties, reactions, and uses. 



12. Elementary Physical Chemistry . 
Lecturer: I. 3. Johns 

Hours: Wed. & Frl. - 5:30 p.m. ln Gamma k$ , 

Prerequisites: Elementary Chemistry Calculus; 

Elementary Physics desirable. 

Textbook: Getman-Danlels "Outlines of Theoretical 
Chemistry". (Required. Price $3.50) 

Description of Course: This course will give the student 
a working knowledge of the fundamental principles of 
physical chemistry, including the study of gases, liquids, 
sollda, the principles of thermodynamics, the theory of solu- 
tions, thermochemistry and its applications, the treatment 
of equilibria - both homogeneous and heterogeneous, 
chemical kinetics, electrolytic theory. 
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3. 3. Advanced Physical Chemistry 

Unfortunately, It has been impossible to secure a lecturer 
for this course. It will, therefore, not be given. 



METAL LURGY 

21. P hy sical Metallurgy 
Lecturer: George L. Kehl 

Hours: 10:30 - 11:45 a.m. Mon. ft w e d. in Siirma 4/ 
Prerequisites: Elem.Chem. , one semester of Elem. Physics 
Textbooks: ( Recommended) 

"The Alloyltte Elements in Steel" - E.C.Baln ' 
"Engineering Physical Metallurgy" - R.H.Heyer' 
"Principles of Physical Metallurgy" - F.L.Coonan' 
"Principles of Physical Metallurgy" - G.S.Doan & B. Mahla 1 
"The Science of Metale" - Z.Jeffriee & R.S.Archer 1 
"Principles of Metallography" - R.O.Homerberg (t R. S.Will lame 1 
"Structure and Properties of Alloys" - S.l-i. Brick & 

A. Phillips 1 

Description of Course: State of Aggregation; origin of 
metallic structures; crystal structure; equilibrium dia- 
grams of metallic systems and their interpretation; non- 
equlllbrlum conditions in metallic systems; plastic 
deformation and annealing; non-ferr6us metals and alloys; 
iron and steel; basic concepts of the heat treatment of 
steel. 

PHYSICS 

31. Electricity and Kagrretism 
Lecturer: R. Brode 

Hours: Mon. ft Wed. 10:30 - 11:45 in Gamma 

Prequisites: Sophomore Physics, Calculus 

Textbook: Probably Page & Adams 2. 

Description of Course: Detailed discussion of the 
properties of electrostatic and magnetostatic fields. 
Electric currents and their magnetic fields, alternating 
currents, inductance and capacitance, oscillating circuits 
electric waves. 

32. Modern Physics 

Lecturers: 3. Rossi and L. Parratt 

Hours: ' Section I: Wed. & Fri. 9:00 - 10:15 a.m. Rm. B-223 
Section II:Mon. 3:45 - 10:00 p.m. Rm. B-223 
Thurs.. 7:15 - 2:30 p.m. Rm. B-223 

Prerequisites: Freshman & Sophomore Physics, Calculus. 

A course in Electricity & Magnetism is, 
desirable. 

Textbook: "Introduction to Modern Physics ,, -Richmeyer ft Kennard » 
Description of Course: The experimental and theoretical 
development which leads to the present concept of the con- 
stitution of matter. Beginning with the discovery of the 
electron, the course will discuss various methods of deter- 
mining Avogadro's number, the structure of atoms, the 
atomic nucleus and cosmic radiation. 
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31. Electronic s 

Lecturer: D.K. Froman and Elmore 

Hours: Section I: Tues tc Frl. 10:30 - 11: ^5 a.m. Gamma ^9 
Section II: Mon. 7:15 - 3:30 p.m. Rm.B-223 

Thurs. 6'A5 - 10:00 p.m. Rm. B-223 

Prerequisites: Differential & Integral Calculus. General 
College Physics. A course in Electricity 
and Magnetism (Physics) or a course in 
Alternating Currents (Engineering) 

Textbook: Reich "Theory and Applications of Electron L 
Tubes" (Recommended.; 

Description of Course: Electric Circuits : fundamental 
laws and their application to complex circuits for D. C, 
sinusoidal A.C., and transient currents. Electron Tubes : 
parts and their funotions; static and dynamic characteristics 
and their measurement) special tubes; some basic circuits. 
Electronic Circuits Design: detailed parts specification; 
applications to simple but complete electronics circuits. 
Basic Electronic Circuit Elements and Complete C l rcultg : 
emphasis on circuits for industrial control - and scientific 
measurements rather than on- radio, television, and radar. 



3*J-. Micro-Waves 

Unfortunately the offering of this course at the present 
time seems to present insuperable difficulties generally 
connected with the confidential character of some of the 
information. It is hoped to give this course in the 
following semester if the courses arc continued at that 
tlifle. 

MATHEMATICS 

*H. Differential Calculus 

Lecturer: P. Whitman 

Hours: Wed. & Frl. 6:J0 - 10:15 a.m. Gamma k-$ 

Prerequisites: Analytic Geometry; Trigonometry. 

Textbook: Granville, Smith & Longley "Elements of the 
Differential & Integral Calculus" (Required) 

Description of Course: Differentiation of algebraic and 
transcendental functions; applications to slopes, maxima 
and minima rates, etc.; higher derivatives; differentials 
and applications to small errors, etc.; integration of 
standard elementary forms and application to simple areas, 
only if four hour course. 



k2. Differential Equations 

Lecturer: J. W. Calkin & D. A. Flanders 

Hours: Section I: Tues & Thurs. 9: CO - 10:15 a. 51. Gamma ^9 
Section II:Wcd & Frl. 7:^5 - 9:00 p.m. Gamma ^9 
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4-2'. Differential E qu ations 

Lecturer: J. W. Calkin 

i 

Hours: Section I: Tues & Thure 3:00 - 10:15 a.m. Gamma U-9 
Section II: Wed & Frl. 7:^5 - 9:00 p.m. Gamma ^9 

Prerequisites:. *5nr year of calculus 

•Textboo'c: "Differential Equations"-/!. r K Plapplo L 
(Required. ) 

Description cf Course: Ordinary differentl 1 equations of 
the first order linear equations misc* llsneoue special 
equations existence theorems nuaerloal methods of 
solution, solution In series selectee" topics In partial 
differential equations. 
• ■ \ 

0ROU.-.TE 

CHE^IST_RY 

6l. Therncidynamlcs / 

Lecturer: G. '.Kistlakowe-ky and E.R.V>n ArtsCflen 

Hours: Section Is .Ved. L ?pi„ 9:00 - 10:15 Signa ^7 

Section II: Kon kt%$ - 10:00 0.3. wuas* ^9 
Thurs 7:15 - 3:30 p.r.. Gamma k$ 

Prerequisites: 1 yr. college calculus; 1 yr. college 
Physics and the elementery chemistry u^ to and including , 
1 yr. In Physical Chemistry 

Textbook: "Thermodynamics" - Steiner. (Recomr.';pncJed) io 

Descri ition of Course; This ie a course In chemical 
thermodynamic a and because of time limitations it "'ill 
not der.l "ith tooi.ee 01 l.'r sly pipineerinf interest 
(heat flo*\ heat engines, etc.) or of interest exclusively 
to phyglelffts (such as the thepr;.' of thermo-electricity 
etc.) The memlng of the three "lavs of thermodynamics" 
vill be dlscueeed and th*y i f ill be spoiled to the c?l- • 
culatione of j*?no t rnoua ant he trro-eneous chemical 
equilibria vcpor-eolld equilibria ideal and non-idepl 
solutions, surface tension, etc. ?h? interpretation of 
the "T.-.lrd Law" in statistical teres '.'ill be briefly 
discussed and the problem of the calculation of absolute 
entropies and of Free Energies of substances gone Into in 
detail* The approach toall these problems "111 be of 
the type used by Gicbs (rather than the elementary 
approach as used b;- LevlG am" Randall In their book, for 
instance) and h e nce these taking the course are expected 
to be familiar with differential and integral calculus, 
including partial differentiation. Otherwise the pre- 
requisite is a course in elementary physical chemistry. 

62. jtadlo ._Cheni _s .try 

Lecturer: J. W. Kennedy 

Hours: Wed & Frl - 5:30" p.m. fta. B-223 

Prerequisite: 3. S. Degree in Chemistry or equivalent; or 
by special arrangement. 

Textbook: None. Soma reference bookp recommended in- 
cluding & Davidson 
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Description of Course: Natural redioelements . radioactive 
decay , nuclear transmutation, accelerating devices, 
radiations from radioactive substances detection tech- 
niques, the study of rad.lo-lso topes . ne T >' elements, 
chemical behavior at very lo" concentrations, carriers, 
tracers, exchange reactions, biochemical studies and 
other applications. 

6?. The- ore tic al Orfan lc_ _Ch <*.nistr£ 

Lecturer: Mr. Lipxln 

Hours i lion. 9:00 - 10:15 a.n. .Ha. 3-223 

Thurs. 10: ?0 - e.r.. Hn. 3-22 } 

Prerequisite: 1 yr. Elementary Organic Chemistry 
■ 1 yr. Elementary Physical Chemistry 

Textbook: "Theory of Organic Chemistry"- Branch L Calvin 
(Recommended. ) 

Description of Course: Electronic structure of organic 
compounds; effect of resonance on the properties of or- 
ganic systens; thp ralationehlo bet T 'pfn physical pro- 
perties and the structure of organic compounds. 

PHYSICS 

Z-ti- ."hfore 1 1 c -_1 ^echanice 

Lecturer: CftdSSE3rwfewpy " ft\R ketLtf 

Hours: I^on. 9:00 - 10:15 a.m. Sirna ^7 

Thurs. 10:."0 - J1j*5 a.m."Sirma ^7 

Prerequisites: h. 3. Degree in Physics, or equivalent 
amount of undergraduate Physics; Differential Equations 

Textbook: <> ■*+ •■ ■ r^'^n £a ^jgjexsjs&SS^m^ ■ n i n r r 
1 ot» ( At e ma« i nfl a A ) , 
UjrftTAefif Analhixcau^ jw^cs 

Description of Course: a course in \he. dyn.imlcs of par- 
ticles, ripid bodies, clastic nedl.-, nnd fluids. Topics 
to be trken up ''111 include 1 vector analysis; particle 
dynamics; Larrange's equations; Hrnilt-r.'s equations; 
rigid body fiyneaics; vlbrrtlng systems; coupled syster.s 
and normal coordinates; dlseipativ- syctems; elastic 
media and hydrodynamics. 

72. Elec tro - Kagn e t i c Tlieo ry 

Lecturer : K. a. 3ethe 

Hours: Tues t Fri. 10: 70 - 11:^5 a..-.. Rm. 3-223 

Prerequisite: Calculus, Differential Equations, and an 
undergraduate course in "'lectrlclty and Magnetism, or its 
equivalent. ' , 

Textbook: Abraham & 3ecker (Aecom" ended. ) -v t 
Description of Course: Thp course will st^rt by setting 
co'.ti and explaining L'ax*'ell* s equations. Various pheno- 
mena ».'ill be derived from these equations; a relatively 
short time will be devoted to electro-statics,' an ex- 
tensive treatment will be riven of stationary currents 
and their magnetic fields and of high frequency electro- 
magnetic "avec. Electromagnetic cavity resonators and. 
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wave guides "111 be discussed. Relativity electrodynamics 
"ill conclude the course. 

73. _ Statls t leal Mechanics 

Lecturer: L. I. Schlff 

Hours: Kon. 9:00 - 10:15 a.m. G-anina 4g 

• Thurs. 10:30 - 11:^5 a.m. Gamma k-S 

Prerequisite: Theoretical Mechanics and Kodern Physics 
quantum Mechanics desirable. 

Textbook: "Statistical Mechanics" - Tolman (Recommended) 3 

Description of Course: First Part, Generel Theory. (g to 
10 weeks.) Introduction; classical statistical mechanics; 
detailed balance and the H-theoren; quantum statistical 
mechanics. Second Part, Ap-olication (6 to S weeks). {It 
will probably be possible to discuss briefly 3 or ^ of 
the topics listed below; these will be selected in con- 
sultation between students and instructor. ) Free electron 
theory of metalsj specific heats; electromagnetic 
radiation; fluctuations; imperfect gases; atomic nuclei; 
cooperative phenomena; equilibria in gases; reaction 
rates in gases. 

7^. Eleme nta ry Quantum Mech a nics 
Lecturer: E. Teller 

Hours: Kon & Wed 10:30 - 11: ^5 a.m. Rm. B-223 

Prerequisite: Theoretical Mechanics; Electromagnetic 
Theory, Differential Equations 

Textbook: None for the time being* 

Description of Course! A systematic description of the 
laws of quantum mechanics and their relation to classical 
physics. Specific topics to be discussed: correspondence 
principle, wave-particle dualism uncertainty principle, 
Schrodinger-' and matrix-formulation of quantum mechanics, 
the electron spin. 

75. _ Nuclear Ph jjt sics 
Lecturer: Manley and Weisskopf 

Hours: Tues & Thurs 9:00 - 10:15 a.m. Rm. B-223 (Section I) 
Wed. & Fri. 7:^5 - 3:00 p.m. Rm. 3-223(Section II) 

Prerequisites: One semester quantum Mechanics; Modern 
Physics (Atomic Spectra, Structure Elementary Particles. ) 

Textbook: None 

Description of Course: 1. Elementary particles and pro- 
perties; 2a. Systematica of Nuclear Structure; nuclear 
reactions; alpha decay; fission. 2b. Observational 
methods. 3- Deuteron system p-n scattering, k-. Theory 
of beta and gamma decay. 5. Theory of nuclear reactions. 

76. Neutron Physics 



Lecturer: E. Fermi 
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Hours: Tues & Thurs 9:00 - 10:15 a.m. Sigma 

Prerequisites: Differential equations; introduction to 
theoretical physics; a knowledge of the elements of 
Nuclear Physics; Introduction to quantum Mechanics 
desirable. 

Textbook: None 

Description of Course: Neutron sources (radioactive 
sources, accelerating machines, piles) (l). Neutron 
rcaotlons (oapture, scattering, etc..) (6). Neutron 
>- detection (fast detectors - radioactive detection, 
counters, fission counters, etc..) (3). Slow neutrons 
(include diffusion theory, velocity selector) (6). 
Fission by neutrons, Chain reaction (2). Slow neutron 
piles (10). Fast neutron chain reactions (6). 

77. Hydrodynamics 

Lecturer: R. £« Peierls 

Hours: Wed. A Fri. Jl-:l5 - 5:?0 p.a. Sigma ^7 

Prerequisite: Theoretical Mechanics, Differential 
Equations. 

Textbook: LA-I65 

Description of Course: Kinematics of continuous medium. 
Laprange and Euler variables, equation of continuity; 
Hydrostatics, Stresses, Definition of ideal fluid; Euler' 
equation; Bernoulli' s theorem. Conservation laws. 
Vorticlty;. Thomson's theorem; Irrotatlonal flow. 
Potential theory; Method of images; Complex varlablej 
Flow around sphere and cylinder; Mapping; Flow around 
a corner; Airfoil theory; Application to free surfaces; 
Vortices. Viscosity; Equation for viscous flow; 
Poiseullle formula, flow between plates; Stokes law; 
Turbulence; Laws of similarity; Reynolds number; Examples 
of critical Reynolds numbers; Resistance coefficient; 
Boundary layers; Keat transfer; Theories of turbulence. 
Compressible fluids; Sound waves; Sound waves in medium 
of varying properties. Supersonic flow; Mach angle; 
Ch >racterietlcs; Short waves; Kugoniot conditions; 
Raylcifh-Taylor theory. Interaction of Ghort vaves. 




SB* 



,_5 



Appendix Number 4 
Los Alaiaoa University 3tatiatic3 

This chart shows apprcacijnate number of student enrollment 
in the Los Alamos University from. October 1945 through 
June 1946. It also shows the number of earned credits. 



APPENDIX NO* 4 
LOS ALAMOS UNIVERSITY - STATISTICS 

> Students for Students 
Course Name . Credit* , Auditors* Receiving Credit 



Theoretical Mechanics 


34 


16 


7 


Electro Magnetic Theory 


24 . 


36 V 




Theoretical Organic Chemistry 


34 


9 


10 


Electricity and Magnetism 


19 


>i 


5 


Modern Physics 


32 


36 


33 


Statistical Mechanics 


5 


02 


5 


Differential Equations 


28 


11 


.22 


Elementary Physical Chemistry 


6 


7 


5 


Thermodynamics 


26 


' 28 


6 


Radio Chemistry 


IS 

-r. 


27 


33 


Differential Calculus 


33 


15 


" 5 


Physical Metallurgy 


5 


12 




Electronics 


33 


22 


5 


Quantum Mechanics 


Xo . 


31 


J.1 


Neutron Physics 


15. 


21 


4 


Hydrodynamic 


10 


28 


. 3 


Electro dynamics 


18 




10 


Nuclear Physics 


1 




1 




279 


,-. 399 


. "• 134 



* Approximate figure 
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Report of .University Affiliations Conference 

Complete program of university affiliations conference 
held at Los Alamos Laboratory July 1946, including 
discussions, conference representatives, and schedules 
(1*23). 
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PROGRAM FOR UNIVERSITY AFFILIATIONS CONFERENCE 
19 July 191+6 
Los Alamos Laboratory, Hew Mexico 

MORNING SCHEDULE 

7:00 = 8j00 Fuller Lodge - Breakfast 
8:30 Conference Room (B-223) 

WELC0?iE ADDRESS - Dr. N. E. Bradbury 

Los Alamos Facilities : 

General Description Physics Division - Dr. John Manley 
General Description Chemistry Division *= Dr. E. R. Jette 
10i00 - 12:00 Tour of Laboratory 
12 tk5 " 1 .'30 Fuller Lodge » Lunch 

AFTERNOON SCHEDULE 

lsZl5 = 2:1+5 Conference Room (B-223) 

UNIVERSITY COOPERATION - Dr. N. E. Bradbury 
What We Propose - It Dr. Frederick Reines 
What We Propose - II: Dr. R. W. Spence 
3i00 - 5 ; 00 General Discussion, guided by Dr. N. E. Bradbury 
8:00 Fuller Lodge - Dinner 

AFTER DINNER DISCUSSION - Dr. N. E. Bradbury presiding 
The Water Boiler: Dr. L. D. P„ King 
Isotopes and the Vfcter Boiler: Dr. R. W. Spence 
Fast Reactor: Dr» Philip Morrison 
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Dr. No E. Bradbury 



As you are probably aware the laboratory hag a very definite academic 
tradition in apite of the fact that we are only about three years old* 
The entire staff of the laboratory has been draw almost without exception 
from the staffs of academic institutions and from their graduate students. 
This was true when the laboratory was first set up and continues to be 
true. For many of the personnel here the absence of academic contaota 
during the war years was a source of regret » The present possibility 
of establishing such contact with the universities of this region is, 
therefore, a. particularly pleasant prospect for us. I hope that today 
in the course of this conference we can work out the problems and techniques . 
whereby this cooperation nay become a reality* 

I. would like to start the meeting this morning with a brief resume 
of the reason Los Alamos exists and what we hope to accomplish both for 
the laboratory and the universities by this proposed program. Los Alamos 
was set up to investigate the poasibility of creating an atomic bo*ib» 
If theoretical and experimental physics showed this to be possible we 
were to design and construct such a weanon. As you know the weapon was 
shown bo be feasible and it has been constructed. SVith the termination 
of the T.ar, the immediate problem of constructing weapons could take a 
very much lower priority. The laboratory Btlll has, in the absence of 
international legislation, a definite weapon aspect. Despite this, the 
emphasis can be shifted somewhat and we $aca sow turn our attention to 
problems which are more or less fundamental in establishing how and why 
nuclear enerpy can be convered into either weapons or power or used in 
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In other ways, little our interest in weapons has had to be maintained 
we, nevertheless,, now believe it proper that we 50 attempt to broaden 
our understanding of the fundmanctal physics and chemistry which is 
involved. For this reason we hope to enlarge our research program in 
basio nuclear physics and nuclear chemistry. From a certain standpoint 
of view thi3 is weaponeer! nf,. It is wall known that the srccess of this 

laboratory as well as the success of all other technical laboratories 
during the course of the war was due in a large measure, if not entirely!, 
to the extraordinary backlog of scientific information and scientists 
in the country« Y/ithout this backlog of techniques, personnel and 
information it would have been impossible for this country to have 
carried out the developments so important to viotoryi 7fe feel quite 
strongly,' therefore, that a laboratory such as this, which at least 
for the present has a definite plaoe in the scheme of national defense, 
must take part not only in a short ranr.e pro«gram but must also be a 
part of those activities which have a definite lon^ ran<^» aspect. These 
lone; ranr;e aspects to our thinking include the training of future 
„ scientists, tho training of technical personnel, the broadening of our 
basis of understandinr of physios and chemistry and the conduct of 
fundamental research in those fields not only for the immediate benefit 
of the laboratory but for the benefit of the scientific population of 
the country at larf»e. 

Now the express purcoaes which we have to foster in the course of 
this program of university cooperation are as follows. It has been 
stated, I believe, in the Smyths report, the bible of all security 
officers, that this laboratory comprises one of the most axcellently 
3'' equipped physics laboratories in the' country. I believe this statement 
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1 a true or vsr$ nearly true , la common ivinh other laboratories at this 
b:\.ie the aucessary rei irn of a iarps portion of our 3 .aff to their 
e.cac»mic organizations, to their teaching aai bo their graduate studies, 
the .'. boratory now fine-, itself in a position in wh-ch its facilities 
are no' receiving their -ride 3 1 use. '."."© feol, and ' think justifiably* 
that thee. ■> facilities vd. ' eh can be devoted to fundamental research 
should be i.lly employed ui fchis pursuit. In ad-.'ition, during the 
coursi of the var we "have leveloped here many techniques both 
Instrumental an-, theoretic i which will u.' . tlua zel y be published and 
be a^ail-ibls to V.s ccuntr ,r a. lur<~,e. lie -.sever , the process of publication 
i3 a slow 3ne, it t.kcs ti le to prepare the necessary manuacr Lp':s „ it 
ta>es time to ; ooompliah the ne 'ia,iics of publication. beli ?ve that 

these techaiqu s T.nich can be re. eased at this tine should be V3 widely 
disseminated as possible and so --st into reneral usap.e without delay. 
In general scientists do know tht 3© things ejtist but they do )-ot know 
how far they hav« progressed, they don't know the devolonmer fcs which 
have actually take - place in labors. toric; such as this* 

la addition, wi. are aT.~re of t.' a fu :'c that univorsit. laboratories 
at the present time a e crowded, the staff 3 of un'versit.es are over- 
worked. An enormous nvmber of "raiuate students lave returned to 
academic universities tc compl ;fce their <m.-a.''uate ..ork. ' e believe v« 
can be of assistance in this master by providn' jotb space and direction 
for fpra:3uate research in physics an3 chemistry. 

Then there is the matter of financing rest ...rob . I think you are 
all aware that the present re quirt men! s for £1 irly i-apid research in 
nuclear physics require ®:cpenditur js of lar^e sum 3 of monoy for the 
necessary equipment, I'any universities fee.', that it i.i impossible, un~ 
wis* or inexpedient to invest such sums at „hu present time. The equipment 
is available here, the funds are available .here, and v;e think we may 



therefore bo of assistance along- such lineso 

In general we expect that the lines of research which w© will carry 
out here will b© in the broad fields of nuclear physics and chemistry. 
It is quite apparent to anyone who has read the Smyth report that the 
neutron is the key to the entire atomic energy program. That means to 
take the case of physics that we are obviously interested in all problems 

v 

that involve neutrons, encompassing the entire periodic table. Since 
fission is also involved hers it goes without saying that we are inter- 
ested in the basic problems of fission. 1» p e are interested, therefore, 
in the elements which appear at the upper end of the periodic tables. 
We hope to be able to obtain here a much more complete understanding of 
the mechanics of fission than now exists. The fact that the elements 
at the very low end of the periodic table are known to possess the pos-s 
sibility of nuclear reactions similar to those which take place in the 
sun, i.e. thermonuclear reactions, indicates we should increase our 
knowledge of the behavior of these elements just in case there should 
be something there that we should learn. As far as chemistry is con- 
cerned we are of course primarily concerned with the chemistry and radio- 
chemistry of the elements which are of particular interest to this lab- 
oratory. These will naturally include the elements at the upper end of 
the periodic table. There are also metallurgical problems connected 
with the fabrication of these new elements. 

We hope from thi3 program o? cooperation that we will, therefore, 
obtain personnel to work in our laboratory to carry out research prob- 
lems which we may suggest, which may be suggested to ua, which we feel 
lie in the province of interest to this Project. 'Ve may obtain from 
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"K; universities assistance in the guidance of these students by having 
members of their staff hero to conduct both their own rssearch and to 
assist in the nirection of thoso students* In this «ay B vie expect to 
Increase the umount of research dona bj this laboratory which is of iri- 
terest to this laboratory and to .thereby increase our understanding of 
the baaic physios and chemistry problems pertinent to our problems- '"a 
hops the universities will acquire from these arrangements additional 
facilities for bho conduct of research in their graduate development. 
;.e hope to establish contacts ao that they v;ill know what facilities 
we have here and what problems they may undertake here.. "Ja do not pro- 
pose to f,o in the undergraduate student business. v.© propose to .^ive 
an occasional course on a completely voluntary basis both by our own 
. staff and such members of cooperating university staffs who come here. 
They vdll be courses which will be fjiven alonp, lines of our particular 
problems hero, for example, neutron physios; nuclear physics. These 
courses vrould brsat of certain theoretical and experimental fields in 
which we here have done a lot of work and in which we hon-3 to do more. 
Those courses will be more appropriate to the three year graduate student 
and will simply add to his fund of information « "'e are not concerned as 
to whether they actually receive academic credit* 

There vdll obviously be many problems in setting up such an arrange- 
ment t seourity problems, economic problems, theses problems, problens 
concerned 7/ith >*ivin^ doctorate examination. These are problems v,e hope 
to be able to discuss this (afternoon ao a3 to arrive at some solution. 
I an willing to toss at this fcimc that our arr an "enents will have to bo 
quits f loxibla, differunt universities vri.ll require different arrangement; a- 



I see no essential difficulty in this. The economic problems we will 
propose to solve by making such graduate students regular staff members 
of this laboratory employed by ua. They would be doing a job we want 
done, and therefore there is no reason why we should not employ them a 
This solves several problems and I think it will turn out to be quite 
attractive bo students in question. This afternoon we will disouss 
among other things the security and declassification problems* I have 
obviously left unsaid many things which you would probably like to have 
hsard said about the laboratory. However, the program this morning is 
quite tightly scheduled and I would like, therefore, to conclude my re- 
marks on the general purpose of tMs meeting. 
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Pre. Bradbury has already told you that Los Alamos has hud sore- 
thin?* to do v/ith the atonic bo-ib and th»t in particular there h- s been 
a " ; reat deal of v.ark done hero on neutron physics and nuclear physi cs < 
la discus sin,"; the work of the I' Division I believe th&t since you will 
be making e. tour of the laboratory later this r.ornin •-, it will be more 
profitable to tell you about the facilities and. equipment of the Div- 
ision rather than to tell you about the work from the point of view of 
the physics problems at hand. I *..ill occasionally, however f mention 
certain problems so you v.lll be able to ret an idee of the nature of the 
work t The organisation of the Divio ion is built up around certain pieces 
of equipment and this organization is j^ivec here together with the names 
of the individuals in charge of the groups- 

Electronics, fr» ,.attc 
'".titer Toiler, Dr. 'tiny, 

Cockroft- altorij, Z Rid 1 '.., Dr. Jor Jensen 
Cockroft- alton„ U Bldp> f ;)r. Bretecher 
Fast Reactor, T)r« Morrison 
Van de Graaff, 2-j f&v, Dr- Tasohek 
Van de Graaff, 8 Mev, Dr, PcKibben 
Betatrcn, I>r» Of,le 

The electronics rroup is charged with the responsibility of design- 
ing and building all sorts of electronic equipments One of the chief 
problems in nuclear physics as you know is the measurement of transients 
and pulses ■> Consequently this organisation produces many different types 

of pulse amplifiers, sealing unite t v-,:vi fro or« f for thie purpose. Also 
there art many problems connected with the measurement of short tiius 
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internals, even down to the order of fractions of microseconds* I would 
like to single out two pieces of equipment to indicate the type of ad- 
vance that has been. made during the course of the war: lo The voltage 
analyEer, and <?» The time analyzer. The voltage analyser will sort 
pulses into 2U channels according to their magnitude, that is, will sort 
anri record the number of pulses between 2 and h volts, Li and 6 volts, and 
so on« Therefore , if it is desired to examine the enerpyr distribution of 
fission frapnents in an ionization chamber, 10 points can be taken sim- 
ultaneously with this equipment, thus decreasing the time of taking data 
essentially by a factor of 10, Similarly the time analyser records the 
number of pulses occurring in a r:i v «n set cf time intervals, for example, 
the number between 0 and Ooii microseconds, the number between C.i* and 0.0 
microseconds.- and so on* A practical application of this would be the 
measurement of the reverberation time of neutrons in a lar^e block of 
material* A burst of neutrons is introduced into the block and a counter, 
together with the time analyzer, will then show directly the exponential 
decay of the number of neutrons in the blocks It is to be noted that the 
electronics r-re-iip is not engaged in standard production work, since phy- 
sicists and chemists er« always requesting unique types of circuits. 
The electronics rroup is kept on their toes to meet demands of this na- 
ture 

The next item is the water boiler, which is a chain reacting unit 
with an enriched material,, Since Dr. *ia£ will tell you more about the 
actual design of this instrument this evening, I will' confine my remarks 
t:o the statement that it ia a piece of equipment whioh p;ives a neutron 
eoeetruro from hi.s;h energy all the way down to thermal energies » The 
fthenr&I flux ie of the order of 107= Let me here remurk that in the 
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old days a standard noutron source was formed of an appropriate mixture 



interesting things that has been, done in connection with the water 
boiler is to filter the thermal neutrons through additional |»raphiteo 
The graphite is used to slow down the neutrons and if they are fil- 
tered through still more graphite they will be very "cold", actually 
having a temperature of about 20° Kelvin. There are interesting ex- 
periments which have been done in this region of what we call super- 
cooled neutrons o 

It is possible with this reactor to net a total flux, of the order 
of »..# Hie re is a hole completely through the chain reacting material 
so that if, for example, very short, irradiations are desired at a flux \ 



of thia order of magnitude it is possible to shoot with an air "un 
* whatever sample is desired through the reactor and catch it on the 
other side« 

In connootion with the activities of this water boiler group there 
is at present under construction a thin lens beta ray speotographe Not 
only is it desired to study the beta rays but also to investigate the 
energies of the gajtraa rays which are emitted in the straiftftt neutron 
»u».pti..re processes o 

The two Cockeroft-V.altoa machines listed are useful in looking at 
reactions at low accelerator voltages and also as neutron sources. The 
top voltage of the equipment in 7. Ruildinf, is about 20u kilovolts* This 
accelerator f;ivee an atomic bean of the order of £0 micro ammeters* It 




of radium and beryllium. If one takes a. curie of radium and mixes it 



with beryllium one »eta a source which reives a flux of the order of 
105 neutrons per second at t> distance of one centimeter* One of the 
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has been mod with the d-d reaction as a neutron source and also to in- 
vestigate the properties of that particular reaction in that energy region* 
The other two accelerators have top energies of about 125 kilovolts and 
of about 5° HlovoltB. One experiment I mipjht just mention which would 
be of interest as a graduate thesis problem is to study the range energy 
relation for hydrogen at very low energies* There seems to be no good 
data in the litorature on this low energy region. 

The next item is another reactor, the so-called fust reactor* Dr. 
Morrison will describe this particular neutron source in greater detail 
this evening I may remark here that this will be the first reactor 
which makes use of the new element plutonium and that it will give a 
neutron flux of the order of 10*3; 

in other words, something of a fac- 
tor of 100 larger than the water boiler. It is called a fast reactor 
not only because it operates quickly, but because its spectrum has a 
higher neutron energy than the water boiler spectrum* It will be quite 
a useful piece of equipment since a faotor of 100 in intensity is worth- 
while having. Experiments on the properties of Materials in high radia- 
tion densities will be possible. Bombardment by neutron and gamma rays 
causes structural changes as many of you know 0 

To turn a rain to accelerating equipment, the laboratory has one Van 
de Graaff in operation which <^ives 2^ nil lion volts at currents as high 
as 60 microamperes. This extremely versatile instrument is provided 
with a precision voltage control good to loj kolovolts Thus it is 
possible to get very accurate reaultso It can be used In the investiga- 
tion of all types of nuclear reactionn within its energy range. It is 
also useful as a neutron source, particularly with the use of the 
lithium p-n reaction in whioh it gives monoergic neutrons from a low 





limit of 5 kilovolts up to the order of a thousand lcllovolts° One haa 
considerable flexibility in obtaining neutrons of precise energy in this 
range c Then of oourse using the d»d reaction the range can be exteuded 
still higher and other reactions will fill in between the lithium p-n 
and the d-d reaction so that one has essentially a continuously variable 
neutron source up to the order of h or 5 million electron volte. 

The second Van de Graaff, which is novj under construction, is de- 
signed to prive 8 million volts according to Dr* McKlbben's conservative 
estimates,? It also will have a precision voltage control and will ex- 
tend the range of operation of the project's Van de Oraaff maehines 0 

The project'* oyclotron some of you may know as the Harvard cyclo- 
tron*. It was loaned to this project and arrangements are now under way 
for its purchase o It will ~ive of the order of 50 microamperes of 10 
million volt deuteronso Its use during the war was primarily as a neu- 
tron source since our chief luck of knowledge was in the properties of 
various materials with respect to their reaction to neutrons ° One thing 
whioh made it extremely useful was its modulation equipment which permits 
bursts of neutrons from the cyclotron to be sorted according to their 
velocities, thus again providing an essentially monoergic neutron source « 
As one apes to higher energies the resolution of the equipment falls off, 
but up to about 10 electron volts the examination of the locations of 
resonances and other phenomena associated with slow neutron processes 
is possibles 

The next item on this list is the betatron which as a top energy of 
22 million volts and is used primarily for investigating gamma-n process 




ses » 



-13- 




There t*re a few auxiliary things in t"he ?hysi cs Division which do 
not appear on this list arid which I would like to wontion. For example, 
we have a remarkable collection of natural radioactive sources- The 
sources in Lhi6 category are radium- beryl Hum,,, polonium-boron, radium- 
boron* fend so on. '..e sometimes fail to reaiiae p.ith our wealth of other 
equipment that even J? oir ^ years a^o any l»bor<;tory with those natural 
sources would be extremely veil equipped. Also v.e have a special lab- 
oratory for very low counting rate* where bhinn* nun be examined which 
give pulses of the order of one a ronth uader suitable conditions. 
There is also a laboratory for the standardisation of sources. It is 
primarily a graphite column end is an extremely valuable piece of equip- 
ment for calibrating other sources in terns of a standard or for calibrat 
ing detectors . 

There is one other activity in which the laboratory has been on- 
gaged but which is not at present the responsibility of any particular 
group, and that is the investigation of various types of ionization par- 
ticle detectors. There is Btill a great deal of worJc to be done along 
these lines in spite of the progress made durin- the war and it should 
be a fruitful field of work for graduate students 

1 think Or. Richtmyer of the Theoretical Division would like me to 
say a word about the physical equipment of that Division. In addition 
to ordinary calculating machines it is equipped with a complete set of 
International Business Machines which arc used in connection with com- 
plicated calculations,, 
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ACTIVJTIhS 0? Cfc» Bit:.-. 



i.ric IU Jette 



The work in the Cheristry and i-fetnllur'-y ..-it Lslon is organized 
rather differently from that in the rfoysies Divisions. It in organized, 
around material rather than around equipments, i.e have & very '.veil equip- 
ped laboratory here and we have or can fy*t any standard manufactured 
equipment that exist a en the "isrkct. In addition, «ks can jwire a threat 
deal of equipment of a special nature that we need. 

Die Division is concerned with the handling of rather lar^e quan- 
tities of radioactive or fissionable materials except on one branch that 
I will mention later* .e are in general not interested in any problem 
that can be handled only on the microgram or even on the mxllipTa.'r, scaler 
The necessity for handling larre quantities of such materials,, "for 
example,, ell the plutoniun ever made has passed throurh Los Alamos - 
^ivos rise to many problems* The element polonium is one of the nastiest 
to handle and that raises some very special probJems ccneerniup, the pro- 
tection, of personnel * For that reason we have hed to develop a ",ood bit 
of laboratory furniture to protect the workers from the contaminated 
duet,. In viev. of this, practically all our experiments are done in 
closed eys terns * You will see acme of* these when you tour P-nuildin~<- 
You v.H] see boxes having «rla*s fronts with am holes fitted v.dfch heavy 
gloves in which tho men reach in to work- 



One of the many thin^it we have to study is the chemistry of plutoniu-*. e 




T *iici'c tin'- been r.< ".revt dri. i of v.v>r!c 



done, at Zlintoti- Berkeley, mjo r hi- 



oftjjo on the chemistry of plutonium. The difference between the work 



done at those rslaces and here is larpply one of scale V.hile they work 
with millibar, quantities as a maximum, we ifsork well up in the px«m scalb. 
This enables ua to study many of the chemical reactions in a much more 
thoroupthftoins fashion than is possible at the other laboratories.. 

Go far, our main efforts have been devoted to studying those reac- 
tions which are of interest in the production of plutonium. Ue have a"- 
so »rone into the study of uranium reaction*, but because the uraniur is 
an old and well Vnown element and v.orkinr with it does not involve the 
health hazards that plutonium does we haven't done much work on its chem- 
istry. There is still very much to be done in the study of the chemical 
reactions and the preparation of plutonium compounds o The physical 
chemistry of the reactions is particularly important » The reactions are 
complicated by the exist enoe of several oxidation states, and the con- 
version from one state to another is very frequently complicated by rate 
phenomena. The ordinary kind of data one needs for production purposes 
which are also basic chemistry, such as oxidation reduction potentials, 
solubilities of other materials and the plutonium salts under conditions 
where solutions contain large quantities of other materials have been 
worked up to the point where we can handle our production problems but 
we still don't understand the reactions very well. It is one of the ob- 
jectives of the division to get our knowledrp to the point where we 
understand what we are doin«> 

Another element worked with here is polonium, and there are very 
many chemical problems involved v,lth that. There again we handle larger 
amounts of the material than has been possible in the past. Although 
pram-wise they are still trivial, energy-wine they are scejiewhat fearsome- 




~li*- 



Aj^ain special techniques have had to be developed, and we have gotten 
to the point where we do what vm are supposed to do without knowing too 
well why those operations work. Polonium chemistry is almost u wide open 
field and polonium chemistry is one of the things we hope to ro after 
rather actively. 

The third field is one of radiochemistry. Ifcre again the laboratory 
is able to secure radioactive materials — « it has c access to many isotopes 
and radioactive material that ordinary laboratories don't ",6% very easily, 
and we have the use of some of the physics equipment auoh as the cyclotron 
and water boiler to make certain of these rater ials. This radio-ohealstry 
i» essentially tracer work and we are equipped with the necessury counters, 
etcc This is a field which has been pushed along rather sporadically: 
at times we have needed seme techniques and results and then the work has 
been pushed. But now the laboratory plans ure to set into these fields 
rather steadily. Radioohentiistry as it is at the present time is a 
relatively new field. The old men in it In this country have been in 
the p;ane only 5 or 6 years longer than the young men. There are very few 
places where training is 'iven. ,.e expect to be able to train men and 
Rive them experience in working on the tracer scale ►vith fissionable 
materials,, Now there are a few other things we are very much concerned 
with. The physical properties of some of these elements such as plutonlum 
and polonium, for example. .e are now in the process of determining such 
characteristics of plutonium as heat capacities and thermal conductivities. 
Electrical conductivities and magnetic properties will be studied later 
on. In general, we will havo to produce here a complete table of quan- 
titative values for the various properties. The same is being done in 
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so far as i* possible with polonium. One of the jobs -we have recently 
completed was the determination of the crystal structure of metallic 
polonium. 

In the rr.r.tallurnieal work, the physical and mechanical properties 
as well as the structure of the alleys will have to be determined. Ab 
I mentioned before,, the equipment v.'e have for this type of work is not 
particularly exciting in the same sense that the water boiler is exciting 
"e have spectroscopes, x-ray diffraction equipment, and electrical in- 
struments, and all of the usual chemical equipment* V.e j»o iu a rreat 
deal for hif,h vacuum work, and we have a sreat many hi^h vacuum in- 
stallations with relatively hir;h capacity* 

One of the developments was -in the field of analysis where methods 
were developed for determining carbon and oxygen, in very snail samples 
in spite of the fact that the contents of these impurities were running 
in a few ppn, in work in analytical chemistry our analytical methods 
on plutonium and uranium are not in too ~ood a shape, and there are very 
many problems sloop, that line. 

T.hile we have a f;ood deal of metallurgical equipment, there is nothing 
unusual about that equipment. Any food metallurgical department has about 
the same sort of equip:nent* '/e don't undertake here systematic or lonn- 
ran^e investigations on just any alloy system that one might think of. 
We try to pet other universities and laboratories' to handle most of the 
problems- The problems that require special handling and special tech- 
niques characteristic of the work on v plutonium are the kinds we handle 
here* For example. If someone wanted work done on the <»old«plutoniunr! 
system, we would certainly want to do it here as we have the protective 



measures and techniques necessary to handle it. But on the other hand, 



stitution to handleo 

To indicate the types of problems in metallurgy in which we are in- 
terested and in which we are prepared to carry graduate students, there 
are metallurgical problems in the study of physical and mechanical struo- 
ture, and phase relations of plutonium alloys. T.'e are also interested 
in the study of the thermodynamics of many of these plutonium reactions. 
These include not only reaot ions that take plaoe in solution but also a 
number of hiRh temperature reactions involving reaotions with refrac- 
tories, the gas-solid type of reactions for making anhydrous compounds, 
and that sort of thin°> Thermodynamics questions include a very wide 
ran^e of problems including such matters as electrical potentials, solu- 
bilities, activity coefficients and the like. Vie are very much interested 
in rate phenomena because they are very definitely important in our pro- 
duction plant and in addition have scientific importance. The particular 
reaotions we are first interested in are those that are involved in the 
production plant » That doesn't lessen their intrinsic interest. iVe had 
to pick a starting point and we picked that one.' 

In analytical chemistry, as I have said, there are quite a number of 
problems. TTe are able to handle radioactive materials here and we can 
work quite safely with them. The whole laboratory has been built around 
the handling of that kind of material and these, plus the availability of 
suoh materials constitute the most unique features in the work of the 
chemistry and metallurgy division. 




work on -old-beryllium system we would probably try to get another in- 
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ACTIVITIES 07 K DIVISION 
Dr. Durol K«. Froman 

As Dr. Bradbury said, the n&ne of this division is the f;xperi- 
mental ^ysics Division. It isn't implied by that name that other 
divisions such as the i^ysicR division do not do experimental work, — 
in fact, a «;reat desl is done in ohemistry and physics, and Y.-e have 
no corner on the experiniental research done at Los Alamos. 

Incidentally, it may be that during the day you will hear some 
explosions, and don't be startled if you do. There is a certain ar:ount 
of HE (Hiph Explosive) in the neighborhood of this laboratory, and work 
that .^oes on with explosives is carried on a considerable distance from 
these buildings fnm the point of view of safety., 

It turns out that there have been quite a number of techniques de- 
veloped or improved for the study of phenomena connected with hip:h pres- 
sure and hlrji temperature namely, those things in connection with 
explosives. There is at Los alamos an Explosives Hvision which is rep- 
resented at this meeting by Pr, J« C. ClarV,, Associate Division Leader . 
Dr., tfcx Roy, the Division Leader, is unable to attend <>t this tine. The 
Explosives revision and the so-oalled Experimental Division have quite 
a number of techniques which were v.orked out for the study of physical 
phenomena apart from the fields of nuclear physics Since partly because 
of the lack or fcime you won't be visiting the laboratories of these 
Divieiona at nhich this worV is roin* on, I wovid like to nenticn the 



the sort of apparatus at our disposal. T.'e ;have hi$i time resolution 
measuring equipment such as flash X-ray techniques, flash £amna ray 
techniques for talcing photographs in the microsecond region, flash 
photography in the susie region, and electrical contact magnetic methods. 

In addition v»9 r make use of piero-eiectric crystals and so on for measur- 
e- 
in'* the motions of material impelled at hi<*h velocity, the pressure in- 
volved therein end such quantities. It is quite feasible to measure 
material of shock velocity of the order of 20,000 to 1*0,000 meters per 
second in distances of a few millimeters with a precision of 1 percent. 
This means that the timing equipment for measuring a displacement time 
curve is rood under fair conditions to a hundredth of a microsecond and 
under best conditions oan probably be pushed to a few thousandths of 
a microsecond. 

v.* : " w* '. ■'■ h . ■ 

Various interesting. phenomena arise rhieh are associated with these 
hi^h velocities. If, for example, you excite a shock in most gases they 
become luminescent and the spectra of shoeV induced luminescence is an 
interesting subject about which a creat deal is not known. I think this 
is one of the fields in which' vse «r.i«;ht interest some graduate students.^ 
A^ain, the subject of makin* nuclear physics measurement's on the very 
light elements has been ocntloned. It is conceivable that the high 
velocities obtainable in this field of physic?* ni^t produce notions 
of materials of such hi^h temperature that'wc c'oiilij produce 'thermonuclear 
reactions mechanically,. If this is ao it should bbcono a field of eon- 
siderable interest to this laboratory. Since you unfortunately won't 
be seeing this equipment, I dida *t want you to ro away without having 
some idea of 'it. This unique field is a difficult one to investigate in 



most universities because of the geographical location* 

' Dr. Bradbury comments on the above statement: 

I would like to add to Dr. Woman's statement that the field of re- 
search which has been discussed, namely those fields which have to do 
with the propagation of shock in metals, the mechanisms of shook, mech- 
anises of detonation of HE, are fields which have a great deal of interest 
to us but, of course, are not widely known and are not generally studied 
at an ordinary university. These fields of research which pertain in 
considerable res sure to classical physics and are intimately related to 
the equations of state of materials under very extraordinary conditions 
of pressure and temperature. These classical problems ha vo been approached 
with quite modern techniques and provide experimental fields which repre- 
sent another aspect of the laboratory's work whioh I think should prove 
to be of great interest «, 
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fffiJWRXS COKCLTJDIIIG THE 'KOBSISP- I 



Dr. N. E. Bradbury 





Tie have endeavored to describe for y you i': * brief and rather' 

i 

sketchy, fashion the activities of the laborator, in which wo believe 
# 

graduate research could be done by graduate students'* This had to be 
sketchy and incomplete in view of the fact that £he present employees 
of the technical area in which this work is done number over a thousand. 
The presentation you, have heard this morning has of necessity, covered 
the general ground* 

* I would like to conclude the faceting this?feiornih- with a few ob-. 
servations as to the general philosophy of the laboratory in connection 
with this proposed program. As has been described to ybu, there are 
two possible ways in which a given experiment nif.ht be undertaken" here 
by a graduate student. One would be for us tjo suggest an experiment 
airectiy to the tian, or to the university or to the department, and 
another would be for the university or the department to suggest a tr.an 

and an experiment. In the latter case we would ^et together and decide 

i i 

if it is an experiment which falls in the aormal field of activities of 
this laboratory as described thisfiorning* I think you will have gathered 
froai',what has been said that in the fields of basic chemistry of the fi,8«* 

si'onable materials, and basic nuclear physics* our interest can be and 

i 

\ - 

will be ^wite broad r ,e .don't claim in any ; way to have a unique %onqpoly 
of. the Jrlght ideas for experiments in these fields, »e hope and *xpect 
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that there will. 'be suj^cstions made to us • 2 oh \?e like, for 

•which ve have the equipment, end for which *. i. suggested to carry 
them out. I wish the impression to be quite a..egr + hat we are not sttf,- 
gestin,* that the experiments vrould be dictate.; > >• th*» laboratory* Yet, 
for purely practical reasons which pri'naril; s.vr. ) va the expenditures of 
.government funds, the experiment s vh ich are csrrSsd out here will have 
to be experiments which the laboratory approves* The laboratory will 
approve experiments which fall in the general fields of the work described 
here. I an trying to make the bsee of this pyramid of knov,iledf^e as broad 
• as possible* I believe we 'can look with favor and interest on a wide 
variety of experiments vrhich fall in the general outline of the work 
which has been described. > - 

'I an*, sure also that many of you will be concerned as to the general 
philosophy of the publication of results as it exists at present. - 1 7o 
will rp into nore detail this afternoon. I merely want to mention this 
TT-orninn that the "Ssmhattan District has adopted the point of view which, 
was presented to It in the so-called Tolraan report. This is a declassi- 
fication .rjuide or report prepared by Drs. Richard Tplman, J. ft. Oppen- 
heiaier and R. F. Bacher and others which recommended an order of release 
of the scientifio research done by the various Manhattan District projects. 
The Manhattan District then secured the approval of the President of the 

TJhited States to carry out the declassification. I think^ it iis not f;ea- 

' 

erally known that the security which vus imposed on the 'Manhattan District 
and for which it has been very frequently and widely criticised was not 
the choice of the fdanhattan District but was imposed on it by presidential 
authority and that it tw&s necessary to secure the presidential authority 
to release the material oil -'work done bv the Manhattan District. 





.- ^ This declassification program is now under way and v;o are at the 

present time releasing scientific articles at a considerable rate. Tinea 

i 

I left for Tttkini several weeks a<;o there were 1 at Los Alamos something 
of the order of 100 articles or documents under»oinj» the declassification 
process. It is becoming a formidable task «» to the point of view of the 
character of the work associated v/ith it. The declassification £ulde at 
the present time allows the release of the details of instrumental tech« 
niques, a larr^e variety cf fundamental physics and chemistry dealing with 
all the elements except those which are exclusively involved or have some 
particular interest in the construction of the weapon. The fundamental 
physics of sons of these elements such as plutonitn will probably be re- 
served for release at a somewhat' later dates The actual techniques of 
how to make an atomic bomb will be, I presume, one of the last things 
which will be revealed. 

I wttnt to make it clear that tho process of declassification and- the 
release of scientific information is °;oinc on now and I have every reason 
to believe will continue at an accelerated rate. This will, of course, 
depend somewhat on the character of legislation which is at present pend- 
ing in Congress <> The taok«-round work is already done* 

The progress of physics is dependent upon a free interchange of basic 
nuclear physios data. Yet even without this free interchange I think some 
spread of knowledf** 'is bound to oocur by the process of diffusion if nothing 

1 . ' 

else, and to attempt to stem this particular tide is quite futile. Since 
it, will happen in one way or another, well it is that it is happening now 
in an orderly wayj the things which are most obviously declasslfiable are 

f 

beinr, released now. and the things about which there are questions will be 

t 
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released a little later on and so on. Now the question of what would hap- 
pen to a thesis or a pieoe of work done here by a graduate student we will 
discuss in more detail this afternoon. At the present time we must recog- 
nise that work in some fields would be releasable and publishable immedi- 
ately, but that others might have a higher classification and not be re- 
leased for some time. I wish you to understand that this problem is, in 
general* being handled in a reasonable and logioal -nay* 

Another word about the philosophy of the laboratory in so far as it 
conoerns the actual construction of an atomic bomb. The principle has 
always been to avoid what might be called oompartntentalisation. All 
members of the laboratory staff (a man with a BS degree or better in 
science) have essentially oomplete aooess to all information. Even 
during the early career of the Project there was a very definite wide- 
spread knowledge among staff members of what was going on. I would like 
to continue this. It is, therefore, desirable that the graduate student 
doing a research problem in physios or chemistry be a member of the lab- 
oratory's regular staff as an employee. Thia, of course, means that he 
must undergo the ordinary security investigation: a graduate student 
oomes here, he would simply be a member of the laboratory along with every- 
one else. The only differenoe is that he would not be subject to diversion 
from his thesis aotivity. In other words, if an emergency arises where 
we would have to have some job done, the graduate student on this basis 
could not be taken off his thesis and put on some laboratory work. To 
will have to assume, then, that the graduate students are members of the 
laboratory staff. They will not be deliberately lectured on how to make 
an atomic bomb, nor will their ordinary work lead them into contaot with 

-el*- 



matters of bomb operation and design, nor will they be enrburagod to 
finr" out those thinps. But there vdll be no outside restraint , put upon 
their activities, and X thin-c it inevitable they will ficc out i:i a p;en-» 
eral -,vay what n&!res an atomic bomb tick a They will then t of course, bs 
subject to the ordinary security restrictions about diseui ?ia«» t;iis, eud 
sines they vjill be reasonable people and discreet, this viij-l be no 
source for concern « 

This t fterx.oon we v/ill *o into wore detail on what w-s propose as a 
starting point- for this program of cooperation. Undoubtedly, as I have' 
aaid before, there will be things which we will not h&tre thought of, 
there -will be problems which you will point out,' but we wijl make »• cer- 
tain general proposal as a k starting point c 
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T*r<. Praribury 

' e will nou hear from two members of the Los Alairos staff what 
we propose alonf, the lines of university cooperation. I would like 
to emphasiie that the n>.eehanisn of affiliation will have to be ex- 
tremely flexible. It will have to take care of a wide number of 
different university policies, it will have to take care of itidivid« t 
ual requirements, and I see no reason why this cannot be worked out. 
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Dr. Frederick Reinoe 

The brief talks that 'Jr. Spenoe and I are "oinr; to »ive now are for 
the purpose of indicating tha sort of thin-, wo have considered and to 
provide a starting point for the discussions . After all, the real reason 
why we are here i* to see what you think about all this and to Team from 
you vriiat changes in nur ideas are necessary in order for us to make this 
a practical arrangement* 

The first item of i.itereat is the scope of this plan. "e arc in- 
terested. in supplerentinf; and assisting r.ith the training of f;rartuat8 
students. 'Ve are not interested, as Dr. Bradbury clearly pointed out, 
in eorrpetinr, v;ith universities. This is not the idea at all. Tie would* 
perhaps take students who had a BS decree plus two years of experience 
in graduate studies to do their research here. There mir;ht be courses 
in specialised topics — say nuclt.ar physics, neutron physics, radio- 
chemistry, and the chemistry of the heavy elements. V.e are not Toin^ 
into the business of educating in a formal way, and wo recognize that' 
it is entirely tlu> university's oblij^ation to take care of the matter 
of accrediting coxirses and accepting theses ond so on. ;.e do have staff 
mcnoers hare with the proper qualifications to teach these various special 
courses, but we do not intend to carry on a full fledged graduate teudhia^ 
prctran. 

The ma i * pur pone of the student's ootr.in* here would be to do his 



thesis research. Th:*£ nat.urr.lly brings u- lb* or obi en of v/ho surest* 
the research and then who jnaides it. It ni ht be that the problem is 
initiated by a nemoer of the Los alamos »Uff . He r icht say that there 
ia a research problem which takes about a yeir, for which he would like 
to find a willing graduate student. He then makes the sup'*ftstion to the 
university by whatever formal procedures are adopted. On tho other hand, 
if people from universities are aware of the sort of fundamental research 
rcoin.r. on at Los Alamos, they mi^ht have some idea and suggest it and a 
student whom they think- is suitable to work on it. There is only on© 
catch — if you want to call' it a catch — and that is the problem has 
to be of some interest to the laboratory. It is pretty hard to find 
thinrs that aren't of interest to the laboratory if you stay in these 
general fields* One can't quite tell in advence, but if it is in nuclear 
physios ©r radio- chemistry we are probably interested, although the 
division of the l&boratory in whose province the problem lien -would be 
called upon to decide in each case. 

The next question is the status of the student at Loa Marcos* Cer- 
tainly the student ^rbuid b<? recognised as such, and academically would be 
under the jurisdiction of the university,. He would, in actuality, have 
e sort of dual role, and this perhaps mlp.ht nake things a little difficult. 
As far as the university ia concerned, they would recommend a specific 
man for such a fellowship to a committee which is set up here. Then after 
the ma» has been cleared it is decided whether or not be is oae of the 
better students . 

In starting we would set an upper lircit on the number of students we 
would accept, say perhaps This number is not to be taken as flared,. 



It depends first of all on whether the student is in existence; it may 
be that there are no students to cone to Los Alamos thia fall. It de- 
pends on whether the students that would like to cone ere considered to 
be properly qualified by the university, whether they can »et clearance, 
whether there art> problems on which a student careq to work. One has to 
settle all those thiof.s. One would hope to start out on a very modest 
.. scale so we can learn about the problems which we may expect to encounter 
in connection with such an arrangement. 

So far as the university is concerned, we mif,ht call this man a Pel- 
low. As far as Los Alamos is concerned he would be an employee, a regular 
member of the laboratory ata"f. He would receive the customary clearance 
and so would have access to all documents regardless of classification. 

We are very anxious that the student be treated as a member of the 
staff but also that he not be simply taken off his thesis research as can 
other staff members to do other things whioh are of interest to the labora- 
tory but which doesn't concern his thesis work. Actually one should not 

draw too much of a hard cnrt fast line in this direction because students 
receive much of their training by working in groups with other people on 
other things. Iney mi^ht as a result of their ftroup activities get their 
names on their own theses and perhaps get their names alon^ with several 
others on somethinc else. It is certainly a f,ood idea for them to work 
on a few machines in order to r;et experience. However, it is our inten- 
tion that h'j would not be taken away from his research to do some, job 
which wouldn't be of direct value in his graduate training. If he wishes 
to depart from strictly thesis activities it would have to be with mutual 
consent of the local advisor and the student. This is to make sure he 




is a student and not a member of the' staff hired through the university 
to worV at Los llanos exclusively for our own use. 

Mow of course it is desirt ble to make theae thlrif,* attractive so we 
cun r,et fifteen or so fpod men from the affiliated universities . To *et 
good men vnd relieve them of ecpnomic stress we feel that they should be 
properly treated economically* The present salary ran^e for a member of 
the Laboratory who has a fos plus two years is front fe^O to f'JOO a month. 
In view of the fact that this man is getting special consideration, one 
mi^ht wonder about invoking the higher end of this scale. Perhaps one 
might set the lower limit at £200 a month* This, is below the minimum 
scale for a BS plus two years, but just how much the student receives is 
a matter for discussion* One should probably make an allowance — say 
$50 per month, for the married student* 

Then there is the question of another possible student cl&ssifica- 
tiono The idea is that there are people at J,os Alamos who have a-BS plus 
two years who are »ood men and who would like tc re bacV to universities 
•to finish the requirements for the This is certainly to be en- 

couraged, but it does lose us trained neii. How if this nan had a HiD he 
might be interested in coming back to Los Alamos to v;ork«, Fran our 
point of view, it would be p;ood to have those ren come under the sort of 
plans we are discussing As far as the university is oonoerned, they 
would be treated as an ordinary student who soup^it a fellowship. As far 
as Los Alamos is concerned, they could r;et a leave of absence to <*o take 
their course and then come b«?ck to Los jilamos us employees to do their 
research* The university would first have to agree to take thin man on 
as a sturten';* All these are suggestions, and how they are to r»e carried 
out is t> matter for much di scuesion* — r-sr— «; ^oct 



Another interesting: question is the status of faculty members of 
universities with respect to this plan — hov», for exarcple, they mi~ht 
s;uide their students.. Perhaps the university will not send a man here 
full time, but they nevertheless will want its faculty to f~uide him per- 
sonally. They mi^it serve as consultants and be really responsible for 
the work but appoint a person here to f.uide the day-to-day activities of 
the student * There are classification and security problems which Dr. 
Spence will discuss in this connection. The supposition in this is al- 
ways that what is bein* done is of interest to the laboratory because 
it is the laboratory's worV w.vich is bein^; done anrj it is of interest to 
the university because they are training a graduate student vfho is r.oin?; 
to get a degree from that univorsity. Another ssibility is that the 
member of the faculty "-pes on leave and eonc t.,* l;;s Alamos for a year 
or for a shorter period of time such as th« •%* • r These are some of 
the possibilities as we see ito Of course t-- . ointnent would be 
treated individually. Another possibilit, c 2i* the exchange be- 
tween Los Marios and the affiliated unlverd s ;rf u?a of similar cali- 
ber o I would like to close my remarks with . ■ r comment on the ques- 
tion of guidance* It mitfit be the university i . >: is affiliated sends 
a' student here but has no one to f^uide his* forever, it may be that they 
are perfectly satisfied as to the qualification of the members of the 
Los Alamos staff and are perfectly satisfied to have a member of the Los 
Alamos staff to fruide the studentc It nigjit simplify matters if the 
member of the Los Alamos staff were appointed a member without pay of 
the particular university but residing at Los Alar.oso 

These are some of the general ideas we have on the subject of uni- 
versity affiliation. Dr* Spence will nor; discuss some nf the problems 
associated vrith this plana 
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Dr« R. W» Spenoe 

Dr. Reins s has given a sketch of the proposed plan for university 
affiliation* I would like to. discuss briefly some of the possible prob- 
lems that will arise under this piano 

The first concerns classified material and its use by a student for 
thesis material o Under the suggested plan, the students will be cleared 
and we should expect no diffioulty so far as the students are conoerned. 
Faculty members of universities who are consultants or who oome here on 
leave of absenoe or part-time during the summer will also be cleared* 
Difficulties will usually arise in connection with thesis material and 
examinations, and I will shortly propose ways of meeting these difficul- 
ties « The subject matter which is declassified is nor/ in a state of 
fluxj more and more material is being cleared* The items on the sheet 
which I passed out show material which has been declassified at the 
present time* We can expect a much wider range of subjects to be cleared 
in the future o 

, Thesis subjeots may or may not be olassifiedo Some will clearly 
not be classified and so no particular diffioulty arises. Others will 
be clearly classified, while still others will be borderline oases, and 
at the beginning of a research it will not be clear as to whether they 
will become classified or not. At any rate, it would be advantageous 
if at eaoh university some plan could be worked out to handle classified 
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theses. This becomes particularly true for the doctorate examination. 
Let us suppose that the thesis material is classified; the question comes 
up about the candidate's doctorate examination. Often such an examina- 
tion consists of two parts; examination on thesis material itself and 
then an examination of the competence of the graduate student in the 
general field in which he has workedo It is quite possible that it can 
be arranged for a Bub-committee to be formed of people who are cleared 
for the thesis material and that the examination on the thesis work be 
given by such a cleared sub-committee » the examination on the general 
field in which the student is working oan'be given by the regular examina- 
tion board in the usual university fashion. The cleared sub-committee 
might be made up of faculty members who serve as consultants to the Los 
Alamos Laboratory or faculty members who have come to Los Alamos for 
part-time work or on leaves of absence, or Los Alamos staff members who 
have been approved by the university, or a combination of all such 
cleared people. I believe that problems concerning the doctorate ex- 
amination can be worked out with each university although the sane plan 
may not work in each individual oase. 

The second question concerns the publication of classified worko 

- Publication within the Manhattan iYoject is assured; the work oan very 
well be written up as an ordinary projeot report* Publication outside 
the project will be withheld until the material can be declassified. Zt 
is possible that in some cases a declassified abstract can be written 

which will satisfy university requirements regarding abstracts of theses- 
There may be cases where no such abstract can be written, but it is a 




There are certain university requirements -which of course are prim* 
.arily the concern of the university only — the question of fees for 
the graduate students, residence credit, provision for graduate work in 
absentia. Obviously for such a plan as we have outlined to "work, each 
university must be willing to let the graduate student work in absentia 
for a yearo There will be certain problems which each university will 
have which have not been covered but whioh I hope will be brought out 
in the discussion. 

Another point has been raised about individual versus group research. 
Generally speaking, the fields of nuclear physios and chemistry involve 
cooperative effort. That is to say, a person doesn't do all the work on 
a Van de Graaff, suoh as keeping it running and in order and do his re- 
search work at the same time. I think we will have to recognise in this 
field that a oertaia amount of cooperative or group. research is inevitable, 
but we do not propose that the work whioh a graduate student does be group 
research. The student will be primarily responsible for his own problem^ 
If a student works on the Van de Graaff, for example, other members of 
the laboratory also using this machine will cooperate with him in certain 
phases of the work, espooially those oonoerned with the running of the 
instrument. He may lend a helping hand in some types of investigation 
and in return he probably will reoeive suoh cooperation, but I don't be- 
lieve it has ever been proposed that the research would be of such charac- 
ter that the graduate student would not himself be primarily responsible 
for his own thesis and the bulk of the work connected with ito He must 
still gain in his graduate work the usual amount of competence and in* 
dependence in his thinking and in his work that would be required at any 
univerBityo 



Another problem 5:; wh * eh ,you may be interested i &• ho.; siany students 
wo can actually accommodate- here * I caa only spea': in reueral nurober«« 
^ survey of the laboratory, its facilities auo men qualified to handle 
graduate students would indicate that ?.<■> could probably handle X';> tc *. : 5 
all tolnh- This is in physics and chemistry both- Rou-hly, the nroporf 1 rm 
Is about equally divided between physios and chemistry, but slightly lower 
in chemistry* This is about the total a:nount we -^less *r could handle, 
although no definite fi.-urc car. be put down.; 

I think you see that most of the individual difficulties ar» 

those which concern either classified material and 8 fecial v.ays to ret 
around the concomitant problems, or difficulties of adequate supervision 
oT the students to the satisfaction of the university staff,. It j r, 
quite possible that a university staff manner has & problem, » man in 
mind tc t;or> on it, and would like the work on the problem done at Los 
Alamos but be hiff.se If not have enough time to corns here tc supervise the 
research student <. I believe that sonte satisfactory arrangement could be 
worked cut so that periodic visits to los alamos could solve the prob- 
lerr - The direct supervision ri!»ht oe dele -rated to a Lea ,»lsmos staff 
member » and th« ft-.cul.ty member who propose'' t.he problor:, or v.ho is prin- 
sriJy interested in the prcblei at the university could coma here to check 
the progress of the student and discuss the. problem just as if he wore fe 
repul*r consultant on this project r. T think" this arrangement cculd very 
well work out. X think it would be preferable frora ull points nf view if 
the faculty r«tsr:iber could bo here on e year's leuve of ubsenee and '.uide 
the etude at in a direct ft-shion,. but v.e arc anticipetiur, in ths n«xt fc-v 
years that a shortage of scientific personnel will make this a very diffi- 
cult thin'.; thct i^ will not be possible fer to univcrsi tj staf ^ mewber 



to leave his university for a year to co.e h«re and work. During this 
interim time we had hoped that some delegation of supervision could be 
v„orked out with qualified Loe Alamos ataff Teabers. 



:ral discussion 



Dr <. Jradbury ; /ay 1 1 > e the remarks which Dr.- Speuce and Uf « 

Reiaep have nsde mic -ici :.*-.. K ? ■■ t in a schematic v."ay* how the probl«n 
looks to us ut this .>'•;-■ T: is may serv? as the starting point of the 
subsequent die cuss ion 

Ac thiari* ao;. «««••< : as, the procedure si :-J»fc be so^efchintr. as 
foil cms; we would be; the recipient of letter from « ^rsriuete Jtean 
or hear; of a d«partf..ent > sayinr that he had & "ian of certain quail fi ca~ 
tious„ The nun miHM: have the subject on v;hi ch he would like to v:ork 
for his thesis, or there ail^ht be more than one nan of this, nature* 
There miprht, in addition, be a staff member' who voul d watt to come al on*, 
to supervise the research ». At any rate, v;e would be made aware of ao. 
individual,; or individuals t with or without specific proble e, and with 
or v.i the -it various enoun ts of direction fran the university proposing 
the- muLfii 

Tbo first thin'" we woul a then do would be to e it ami ne the quelifi ca- 
tions of the man; «e© hot.- he compared v;ith others who mi <-ht he presented; 
nee to what extent were tble to absorb this particular man, aad th" 
probler,-, if any, that was , su-^eatecu If the problem seens to fall in our 
province, and is one which we would like to have worked on t and the back- 
ground and r eoc-nmenri* 1 1 on cf the nan seem to Indicate he is the type we 
would like to have here, we would then at once proceed to have the '.".an 
cleared- This is a province- of security *>- 0-i. s if you v.is?h ,. Clearance 



of an Individual generally consists of looking into the background of 
the person concerned; inhere he was born, whore his parents were born* 
what type of work he has been doing, his reputation — does ho drink? 
is he discreet?, who are his friends? with whom does he asaooiate? is 
he a campus radical? is he a soap-box orator? etc. These are not neces- 
sarily against a man, but, in a general way, seourity wants to know what 
kind of a man is this. In other words, if he knows something, can he 
be trusted to keep* it to himself? In only an almost infinitesimal per- 
centage of oases do we run into security difficulties. Once in a while 
we find a man who, for some reason, cannot be cleared « Generally speak* 
ing, it turns out to be somebody who has announced in public that he is 
not in sympathy with the United States Government, or something of this 
sort. Since this is a government project, and the government is the em- 
ployer, in the last analysis it has to be satisfied with people it takes 
on. However, this refusal of clearance is something which occurs very 
rarely, and I don't anticipate any difficulty. It is something which 
takes a matter of from four to six weeks to carry through, depending on 
how many places he has lived, what he has been doing, and how far the 
investigation has to be carried through. 

Let us assume the investigation shows the man. is cleared. We then 
request the man to come here for an interview so that we can see him, and 
he us. This, in fact, could be conducted at our expense, and would be 
oalled a pre-employment interview. Our project employment policy provides 
for us to pay this expense. The same thing would, of oourse, be true 
relative to any university faculty member we would sign up as a consul- 
tant, who might be responsible for the research that was to be carried 
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Let ug assume that all interviews work out to everyone's satisfac- 
tions the man is employed and starts to work. Initially he would be ■ 
placed as a member of some active group} he would have a certain period 
of training « learning where things are located, techniques, etc., which , 
would take from one, two or three months, and would be characteristic of 
any new man starting in a new department. He would have to find out the 
mechanics of carrying on the work here. He would be required to learn 
the operation of the Cyclotron and Van de Graaff. This would oooupy only 
a part of his time and his particular job would be his particular respon- 
sibility, although he would contribute and learn techniques of other jobs 
going on simultaneously in the laboratory. 

r, r e do believe that a man should be able to accomplish a reasonable 
graduate thesis in about a year's time, probably from nine to fourteen 
months, lut, if the problem is assigned to a man should reasonably be 
accomplished in a year, and is not, then either it is too hard, or the 
man is not oapable, and we ask him to terminate. We do expect to assign 
problems vjhich could be accomplished in about that time, although we 
would be glad to have this particular point discussed. 

Then, we would give an occasional oourse, but whether these oourses 
were accredited would not be a matter of conoern locally, although it 
might be of concern to the man. On this account we would make an effort 
to see that courses were accredited, 7<e would be primarily oonoerned 
with the operation of the student here, in his rapid indoctrination and 
training in the particular work wo do, and in adding to the general 
knowledge of students who might be working in other fields. This instruc- 
tion would probably be done out of hours. 

-39~ 



Salary arrangements would be made on a basis whioh would depend on 
the man's background, his family responsibilities , and things of that 
sorts 

Having concluded his research to our satisfaction, and to the satis- 
faction of any faculty representatives, or direotion from his own univer- 
sity, the thesis will be prepared. Vfliat happens to the thesis will depend 
upon the classification of the thesis; if it were a declaseifiable thesis 
there would be no reason why the thesis should not be returned to the' 
university to be read by the university committee j if it were a classi- 
fiable thesis, one which could not be read by everyone, then there are 
various clearance possibilities whioh would have to be looked into for a 
solution. One possibility used in the past is for me to appoint a local 
committee containing, if possible, representatives of the university in 
question who happen to be on our current staff* This committee might be 
consultants from the university in question. This committee then reads 
the thesis, and reports upon it to me. I inform the university of the 
general field and general title of the thesis, and names and academic 
affiliations of the committee reading the thesis, and the report of the 
committee upon the thesis • This particular arrangement haa been used 
and proven to be satisfactory for several universities at the present 
time » otherwise it may be neoessary to establish consultant members to 
this laboratory from the university in question. These would be staff 
members of this laboratory on a consultant basis, and thereby cleared to 
read material on this particular thesis* Ihey would then report to their 
university what they considered to be the oharaoter of the work. The 

J* . student's academic requirements, other than the thesis, we would have to 

V./ 
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leave entirely up to the university.. These natters ere the province 
of each individual university, except "when we com© '■>* question of 
what to do about examining the nan on a classified 
methods have been su^ested as to how it miftht be 
be that the reading of the thesis will be suffice * 
qualified committee cun be set up to read the thes 
the examination can be conducted so that the spec! 
the classified thesis would refer would not have 
tion. 

I suspect, in this particular circumstance, asibly makinc 

a mountain out of a molehill, and that this may tura . to be an easier ' 
problem than we see here* 

If the thesis is classified, then it becomes a Manhattan publication 
and a certain number of copies are printed locally and distributed in 
accordance with the rules of the Manhattan District; but until they are 
declassified they could not leave the Manhattan District « If the material 
should, in the course of time, become declassifiable, we would declassify 
it -and notify the rnan and his university, and if the man wanted it pub- 
lished he would put it into publication form, but this will take longer. 
I think the only thinfc we would request is that somewhere in his pub- 
lished material the man epecify the work was done in los Alamos; but 'the 
present residence of the man would be given as his residence. In other 
words we also would like to get oredit outside for doin** some of theqe 
jobs. 

I think that is about the situation, as we see it. Admittedly there 
are problems that we haven't nade clear t If so, -these are the questions' 
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we would like to have brourht up now. 

Dr. Stevmrt (U. - of Colo): I thin'-* probably the University of Cali- 
fornia has thought s-a much about this type of problt-ru with which we are 
faced here as any other university in the country an* I think, Dr'« ttrudbury, 
it Jnirht help in crystallizing the discussion, if I roul 1 speak as a grad- 
uate dean because, after all, as am of those unfortu «to persons, I 6eo 
oertain difficulties -which, at least, our faculty wo ao t sec unless 
pointed out to then, 

I think every university will admit, immedia>.t ' a/,d without any 
reservations, that the talents of the staff here, > ii . type o° facili- 
ties for research which can bo done, are not equeli* where. But the 
problen of doing graduate work airoy froir, a university .'ortunately is 
not so simple as to say thut with the distinguished staff, and with al- 

— 

most incredible facilities, all questions are answered. 

7he # first problem that occurs to ae, and I muit to nake it clear 

that I an not speaking against this proposition, is that any university 

awarding a decree is obviously awarding that degree for work done at the 

university in question, under the supervision of appropriate members of 

its faculty, in accordance to its o*n individual regulations and restric- 

tions. Nor/, that is almost as formidable as it sounds. In other words, 

there nust be 'very strict control- on the part of the university of all 

fp-aduate -work. It isn't f.oin* to be simple for the university to say 

Los Alamos is the one place whore it can be done* We are ftoinj; to have 
* * i • ... * 1 _ i 

for consideration conrparable propositions fron Ifaval Ordnance, for ex- 

> 

ample, and other agencies. To are .goinr; to have to be very careful that 

< 

our graduate work doesn't, become, more or less, of correspondence oourse 
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caliber, and v.-e *re r "".inr r , to .'nave to be particularly careful to maintain 
the distinctions between an earned decree and an honorary decree. As 
a matter of fact, it is quite possible that some of the v.-or'- that hun 
been done and is and will be done, is v.'ort' whieh justi :'i<-.«; n honorary 
rferree and a meaningful honorary depree. *ut it isn't jcc<* sarily so 
that because it is work of value that it can be recognised in partial 
fulfillment of the requirements of an earaed degree. I \>v\ . that point 
up first because I'm sure the graduate deans of your respective* universi- 
ties will think in much the sane distorted fashion as 3 u thinking, be- 
cause that's a disease of all deans ° T.'e become glorified policemen des- 
pite our .rood intentions. 

Now, you see, that leads logically to a question already presented 
here, namely, the matter of appointment of an individual w o is f.oin^ to 
personally supervise the sort that is beinf: done. I know of no university 
that will permit its students to work elsewhere in another university, 
e»",., and set credit in its university for work done there, regardless of 
the reputation of the university in which the work is beinr. done. The 
decree represents the university that awarded it, and I a»n quite certain 
thfct my graduate council would not consent for a moment to recognize thesis 
work, regardle«6 of the excellence of the man under whom it was done unless 
it was done under one of our own faculty members. v;e have not had the * 
problem to face in the past with reference to thesis work done at Los 
Alamos, because at least one of our men was here a «;0od part of the timej 
but that's an important point „ 

the eupjcestion has been made by Dr. Bradbury, and it is a sup^estion 
that deserves thought, that a staff member of thi6 laboratory n'cht be 



appointed as e research professor.. If that could be done it would answer 
one of our problems, but, as raoat of us. know, it is frecuently difficult 
enoufjh to pjet a new appointment for a -nun who is roin~ to be a regular 
professor in residence, to say nothing of a research processor not in re- 
sidence. I think, however, that it is really well worth full consideration 

The matter of residence was raised. I m inc* ;<-d to think that pos- 
sibly that point has been over-emphasised by thr ...c r »' the staff here. 
All of us have a certain minimum residence require * that -must be ful- 
filled. You have already stated that your idea is - 1 jxI a man will have 
two years of residence as a rraduate student before ho cones here. That's 
going to put him in pretty p;ood shape if that student is$ the type of man 
you want. He should have about finished his course work, he should have 

. completed hi3 departmental and qualifying examinations* ' I think you would 
probably want to make that & requirement for a ma oonin -., and that i^s 
not. an unreasonable requirement.- At the Universi j « .'■ilifornia we re- 

, quire a year of residence and candidacy, which is u in man requ irer.ent; 

'that is to say, a nan is elevated to candidacy after passing his qualify- 
ing examination. The problem of satisfying the residence requirement is 
not a very serious problem. If a man could come here and do research lead- 
ing to his dissertation in tho period of one year, he would not be penal- 
ized at all by returning to his university for a year, during which time 

he nif,ht be analysing the datu he had collectod here, or doing other 

work. There may bo difficulties, of course, with respect to security 

in that particular matter, but I do feel that, with our students in physics 

and chemistry; at /-least to the University of California, such students 

would have to return to the university for one year. 




We have had other requests from students who havr? been doing work 
In Naval Ordnance. In several instances, with n cdxid^rable decree of 
reluctance, v,e have accepted, a$ thesis, classified Taterial. Uow,. 
there were particular circumstances accompanying tl «R.s « racial dispen- 
sat3.onso v In each instance there -was a regular fac'.ilt, lenbvr tf the 
university at. the place where the work had been do:;« . , this faculty 
member vras closely connected with, if not actually t .i - , the'research 
in question. Each of these students proved to be e- 1 ^r.iw ly sood, and 
• furthermore we felt rather sympathetic to then beceu * . f neir contribu- 
tions to the nation in time of war, and because their rej*ul»r program of 
graduate studies had been interrupted by the, war em« rpenoy I mention 

that because possibly our council was a little more lenient than it will 

i 

be in the future- -Ye had no difficulty with the oonnit'tees to examine the 
thesis because in each one of these instances upon whit*** we acted favorably, 
we had an adequate number of faculty members who were privileged to examine 
' thesis material o 

Of course we did meet with some objections because vre rather sanctified, 
possibly, our .regulation that the two copies of the thesis must be duly 
filed in the library of the' university and that-there must be-, the usual 
number of abstracts, which I'm sure no one reads but the student himself. 
The matter of classification of material, it seeirs to riie, at least so far 
as the University of California is ooncerned, would present as a special 

* - y * 

problem the matter of filing the copies of - the thesis in the library. I 

■ I 

am quite convinced, however, that at least for several years, to come, we 
shall hove members of our faculty who are permitted to examine thesis 
material and to examine the students orally upon -such matters. 
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Now, I had several questions In mind to ask, after I knew of the 
conference. Some of these have been answered already; however, one of 
the major questions in my mind is: whether the graduate student would 
be a glorified diener, or whether he would be an investigator of the 
of the type we normally expect of students working for a doctorate. I 
believe it has been stated twice that a graduate student here would be 
expeoted to demonstrate the initiative, the independence of thought, and 
the independent analysis with appropriate direction and criticism that 
we would expect if his work was done in a university. 

Another question is this: the cost consequent upon a faculty member 
who had been appointed as consultant coming here at frequent intervals 
to check up on his student? 

It was my understanding there would be provisions to take oare of 
that faculty member's travel costs. There is, of course, conneoted with 
it another problem that the professor himself might present, namely: the 
amount of time required for the supervision of a single student* He might 
feel that he did not have time to devote to travel. That would be up to 
the individual professor, in most instances. I might say, in connection 
with this, that the leaves of absence for faoulty members to come here 
for a semester, or year, is, I believe, going to be somewhat more diffi- 
cult in the next few years than it has been in the past. Administrative 
officers of the universities are a little bit tired of reoeiving requests 
for a leave of absence, and they're showing greater reluctance to meet 
those requests 0 This reluctanoe is strengthened by the fact that the 
number of students is increasing alarmingly, and that is particularly true 
in departments of phyeics and chemistry r As a graduate dean I'm almost 



convinced that everybody wants to do graduate work in chemistry and 
physics, and everybody wants to come to the. University of California. 

Now I have presented, I believe, the major points I had in mind, 
looking at this through the eyes of a dean who is ultimately responsible 
for the administration, so far as the university is eonoerned. It has 
great merit. Something that has not been mentioned today, but whioh is 
deserving of consideration by our administrative officers, and that is 
the need of prevention of a vacuum of young men qualified to continue 
the work of the Manhattan Project. I suspect, as an outsider, that you 
may be' faced with a real problem there, and one which may be, with a 
little prejudice, presented to universities as a patriotic duty. That 
may be a shot in the looker. Dr. Bradbury. I'm trying not to see this 
thing entirely as an administrator. 

I would like to ask one more question, which is the matter of lib- 
rary facilities. Dr. Bradbury mentioned a few moments ago, that many 
would want to read. I should be inclined to say all should be expected 
to do a great deal of serious reading. May I ask about the library 
facilities? 

Pro Relnes (Los Alamos )t I spoke to the librarian because I reoog- 
, nised that this would be an important question, and the status of the 
library is this : the University of California had loaned many books to 
the library to be used during the war and, at the same time, many books 
were purchased for the use of the library. Now that the war is over, 
. many have been recalled but they are, at present, being replaced, and 
there is a buying spree on with respect to necessary books whioh would 
astonish a librarian if he weren«t at Los Alamos. There is a very serious 



program now of building up the library so that it will be adequate for 
our research here, as well as for any students that come. At the moment 
many of the shelves are empty because the books and Journals are at the 
binders', but within two months we expect wo will hare an adequate lib- 
rary. 

Dr. Bradbury : The library has been, and will be, maintained at a 
level which is oomparable, technically, with the rest of the laboratory. 
It had to be set up in the beginning as such, as was early rooognised. 
It is purely technical t that is, we have nothing besides chemistry, 
mathematics and physics books, with a few closely related scienoes, some 
medicine, and things of this sort, primarily relating to these fields. 
This is a highly teohnioal library • 

In connection with the matter of either periodic consultant visits 
between actual members of your staff, you pointed out, Dr. Stewart, that 
it is questionable whether a nan would want to spend his time entirely 
with a student. This I quite agree with; however, I think a man of such 
oaliber to whom you would wish to give a task of this sort, would be a 
man whom we would like to have as consultant to us. He would oome here 
as part of the laboratory — a consultant to other members of the labora- 
tory staff on other problems. 

Dr . ^Stewart ■ (Uo of Cal.)» Vihidh in turn would make it more profit- 
able for the individual professor, in view of the faot he would cone here 
as consultant* 

Dr. Bradbury i Quite so, the man would be appointed to do a consul- 
tant job, not to do a specific job, but as consultant to the projeot. He 
may do, and will do, many other things. The question of expenses can be 
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handled on a consultant basis — this is a payment of travel, plus, so 
much per day. 

Dr« Stewart (U. of Cal.): I would like to add thing, — I know 
that several other gentlemen here have the same noint rf view. r*e have 
taken official action at the university with respect to the consideration 
of requests from Los Alamos as well as fron Uavel .-nee. This is a 
definite policy, for it i.s the thing that has ber . i if feet and will 
continue in effect. TVe feel that in such an arru '*sr»e t aa you propose 
we must avoid a bracket rroup — that each student rust be considered inr 
dividually by us, as -well as by you. That is, we vculd not be willing to 
say that any student recoramende'e! by our depar tmerrt; » a -m cepted by the 

project, would automatically,- upon a fulfillment of r?- < renents, be ac- 

■/ ' 

corded a spcoial dispensation. Not in the least. c ajl<3 have to con- 
sider every case separately and as an individual c?«ji iowever. I suspect 
that does not present a problem because we would b«j d«s).ing with a restric- 
ted number of students, aay, a top of twenty-f ive » Obviously, there would 
-be probably, not more than two students at any one time from any, single, 
university. I think suoh a diversity of oources would be an advantage 
to the Manhattan District. 

• Dr. Bradbury i Of course, the particular facilities of the University 

i 

of California, alone these lines, means that you will have facilities on 
your campus, and facilities equally extensive to our own in many fields* 
^I_8ee no reason why your men should come here when the job can bo done 
there. But there may occur occasions where we have facilities which would 
not be duplicated in the Radiation Laboratory ^pf the 'University of Cali- 
fornia and for which, there exists a desired use. 



In this particular case, riie wore contact .yii . * uc Sversity 

can have -with this project, in the direction and i Un«; aad full 

acceptance of the ivork that is done, the .more eas* , it get' around 

such difficulties «. As a result, we feel very 1 stro i at the more of 
that sort of contact iVe establish, the better for. o-i/ project program.. 
To some extent it nay also be advantageous for the - niv-sr ities to be 
squally awar« of what is {join?', on in a laboratory of thif sort,. 

Pro Buchta (Minnesota)* J. speak, not as a d<s ut a& one of the 
members of the council working with deans in tha e school, I'any 

questions have been answered, but 1 would like to iut, from our 

point of view, that v;e foel there are many diffic. 1 " !.<*■«• However, these 
are difficulties which might be called red tape* T fox* amenta! approach 
should be the pursuit of ways of advancing acier < Ininf; students. 

Having that ae our coal, many difficulties twill c« ir <s outo V;e do 
have regulations concerning/ candidates -- many t ■ . ■ -X at once if 

a lar^e amount of work were declassified* This wo Z ndisate we had 
gone a loaf* way, to suy the leas to 

•I have u number of questions, one of which is tl A?» j have you found 

' c 
a possibility v/heroby a nan nay be here less thari & year? 

Dr. Bradbury ; V?e have given thought /to that particular problem. I 

think there is a possibility along those lines, though 1 should be in- 

cllned to believe the initial time would be not leas than six months <■ I 

have the feeling lit will take nore than a month for the man, when he first 

comes here, to learn hia way around, and in addition I would like to 

handle this problem In as nominal a way as possible. Normal employment 

policies are such that we would not like to employ a wan for less than • 
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six months. There would be exceptions, and individual oases will have to 
be handled on an individual basis. If we had to bring him hers, send 
him ha ok, etc., it would be diffioult to explain to the general accounting 
office if he stayed less than six months; therefore we set up this period 
of time as expectation of employment. It might be feasible to arrange a 
six months' employment period with possibly subsequent and shorter periods » 
fie would do it on leave of absenoo basis. 

Dr. Buohta (Minnesota) j I presume it will be a shorter period for 
staff members. 

Have you any idea what proportion work done by students would be de- 
classified? 

Dr. Bradbury t There will be a tendency to find problems which oan 
be declassified. It simplifies the problem in many ways, and I expeot 
that fifty to seventy-five percent of the work will be declassified. This 
is not necessarily eo, but I would gather, from the tenor of this meeting, 
that there should be a definite effort made to find declassifiable prob- 
lems. We are interested in the progress of soienoe, and this means get- 
ting as much material declassified as possible, and we expeot there will 
be a large amount of work declassifiable. However, we hope to find many 
people who are willing to undergo temporary difficulties of classified 
research in view of the physical interest -which the problem on which they 
are working presents. 

Dr. glockler (U. of Iowa) i I have been thiriking about the possibility 
of picking these graduate students, and it occurs to me there are two ways — 
to let him take his course work, then his languages, qualifying examinations, 
and then research work. There are also quite a number of graduate students 
interested in chemistry who don't follow the plan. They will start out 
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with research, languages, follow -with course work, and then the thesis. 
Ia that case, of course, it is quite evident we oould not enter any 
arrangement with you. iTe leave more or less. up to the student whloh 
arrangement he wishes to follow. Personally, I must say, I urge him to 
get through with the course hurdles, his languages, and other qualifying 
examinations. 

Vlihen will you pick the research problem? Just when will I find that 
this man wants to work on a certain' problem I hope oould be worked on in 
cooperation with this laboratory? It isn't so simple to know how and at 
what stage to piok the man. Here is an example of our procedure at Iowa: 
I will describe research topics to the student. Some of them state rirtfit 
away they want to work in physical chemistry, and questions are discussed. 
They will- then do nothing but readings. It is quite usual that the thesis 
is published with the major advice of the senior professor, and the thesis 
will usually be published under these two names. If you must have another 
advisor here, it will be three names on the paper. That is a question 
that oocurs to me. Dr. Bradbury, and- 1 would like to have your thoughts 
on these matters. 

Another question: the student here might work on several machines. 
We have hardly enough time to get the students to work on their theses, 
and if you in addition send them all over the place I don't believe they'd 
ever get to their theses. 

Here at Iowa the student must take his final examination on the campus 
and it sometimes even happens that students leave for a job and have to 

« 

come back to Iowa and take their final examination before receiving their 
degrees. In case of a doctor's degree, anything short of sickness or 
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death cannot keep them from taking the test. 

Dr« Bradbury ; I quite agree, and we have discussed the problem here. 
There are two ways of proceeding. One is getting a large part of this 
course work done and then oonoentrating on the thesis work. In research 
this has advantages and disadvantages* "to would have to deal largely in 
this way because, as you pointed out, Jumping back and forth is not satis- 
factory* 7lo would hope by choosing men with some graduate training that 
a man would not find himself without a moderate amount of formal instruc- 
tion. Vfe would not let him write his thesis without the necessary prior 
academic formalities of the classroom. I think we could probably work 
this out with your departmental staff. 

Dr. Slockler (U. of Iowa)» Do you have any problems as far as publi- 
cation is concerned? 

Dr. Bradbury : We have taken the definite point of view on several 
theses done here that the man publish his own paper j however, I think this 
should be arranged by the man and his guiding professor, and whatever 
polioies which were adopted in that case would depend on relative guidance 
of your staff. T7e do feel that the man should have the majority of credit 
for his Job. 

As far as the use of different machines is concerned, this again would 
be a problem in which it would be arranged so that the university would be 
satisfied. Generally speaking, the man*s activities would confine him to 
one special problem, or particular equipment. 

The problem of final examination, I an sure, oan be worked out, and 
from our point of view, leaves of absence, periodic or at the end, or , 
whatever was required, could be worked out. 
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Dr. Kirkpatriok (Stanford) i From, what has been said, it would in- 
dicate thi« plan, as proposed, is already going on to same extent — is 
that true? 



number at present, perhaps five or ten theses which have already been 
presented and aooepted at same universities. I have appointed a com- 
mittee) this committee reports to me and I report what the committee 
concludes. In every oase I have tried to inolude members on the staff 
of the particular university if possible. 

Dr. Kirk patriot (Stanford) i The details of the plan, as you presented 
them, have been lenient, and from the experience to date it has been found 
they have worked? 

Dr. Bradbury : We find there is considerable difference in philosophy 
between different universities* as mieht be exoeoted. but in general, we 
believe these things can be worked out. 

Dr. Kirkpatriok ( Stanford)! The laboratory has been carrying on work 
in nuolear physios, etc. One might think that they ought to be interested 
in metallurgy, and perhaps in electronics. Do you anticipate any other 
branches of engineering? 

Dr. Bradbury i Yes, to some extent I do, although it is not felt to 
be feasible to go into details here because most of our electrical engin- 
eering problems and chemical engineering problems do not lend themselves 
very well to theses. However, there are special oases, and we would be 
very glad to discuss them. In particular, we have problems along electronic 
lines which may be of the stature that could be developed by one man in a 
reasonable length of time. 

There are also some other problems of great interest suoh as those 



Dr. Bradbury i We have had quite a fews I can't give you the exaot 
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concerned with equations of state, hydrodyasmio*. chock waves. These ere 



not problems that would ordinarily occur to tiie average institution* We 
experience difficulty in getting -these problems out to the light of day, 
and tc the student, frequently because of classification. Dut problems 
of that nature,, as indicated this morning, are problems in which we have 
a ?reat interest and which would set up a -very pood thesis 

Dr. Gustavson (U. of Nebraska)* Would the field also go into bio- 
logical work, or is it restricted mostly to physical sciences? 

Dr. Bradbury * Ws are undertaking, with the active cooperation of 
Washington University, « very extensive program in blo-physioal research, 
associated with particular problems which the material of this project 
brings to us. Actually, Washington university is taking tfc? responsibility 
of carrying out that work and Professor Hughes might want to comment more 
on this arrangement. 

Dr. Hughes (Washington University) » So far as the medical work and 
associated biological r« sear oh conversations have been oonducted by re- 
presentatives of Los Alamos and Washington University plans whereby 
the university will take the responsibility for supplying man of the 
right caliber, subjeot to aoceptanoe by Los Alamos, the advantage seems 
to be mutual. As far ae 1 know, the actual preliminaries seen to be 
satisfactory to both aides. 

Dr. Jacob s (U. of Iowa) i Does that mean that any medical work, bio- 
chemical and blo-physioel work will be conducted by the University of 
!Va shi ng t on t 

Dr. Qradbury t Yes, in a general way, although the responsibility of 
the project will, of course, remain. 
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Dr. Worcester (U. of Colorado)* Concerning theoretical physio*. It 



has been mentioned that a year's time might be required for a HiD theiii 
and part of that time to learn the laboratory prooedure, eto. Could 
that be done* perhaps, largely at our own university, perhaps with con- 
sultant work here* making use of experimental data? Would -that be avail- 

aVI a 4 vs eatt sa ttf* ^tii SSO m jl fa 1 J> a ^ l^l'fllll JcTOfl ^ 

Dr. Bradbury * When we spoke of a year, we were thinking of experi- 
mental problems. I think this oould be worked out, depending upon the 
natura of the nroblem and extent to whieh the nroblem oould be set ud. 
but this involves considerably more discretion. An outline would probably 
have to be set up and l*m afraid frequent visits would be required of the 
man. 

Dr. Woroester (TJ. of Colorado)* I have a man working on a theoretical 
problem that might Involve use of machines, that's why I ask* 
Dr . Bradbury t That oould be worked out. 

Dr. flustavson (U. of So bra ska) t I think we institutions of higher 
learning have a tremendous responsibility to keep America strong in the 
fields we have been discussing today, and we have a marvelous opportunity 
in this. The project has taught a great lesson of cooperation, and in- 
stitutions through the country are recognising it. In oonneotion with the 
Argonne Laboratory, there is a very definite plan of cooperation in re- 
search, in connection with university facilities. There is a very definite 
program being considered of accepting work carried on at other universities 
which, it seems to me, is a very fine tiling, and would indicats American 
growing up, academically. We do have some precedent for that sort of thing 
where, e.g., Woods Hole work has been carried out in a fashion — outside 



-56- 




of the fact that no problem of security Is involved in that research. I 
was very glad to get the report on biological research and I have a few 
questions I would like to ask* Undoubtedly, as men eosne to work at Los 
Alamos they will be covered by insurance* I presume, against accidents 
and health hasards. What is the legal responsibility of Los Alamos to 
the university relative to injuries on the project ? 

Question t In connection with classified research, or partially alas- 
sified research, how are we going to avoid problems of duplication if 
there is established in the northeast a regional laboratory, one at the 
Argonne, one here at Los Alamos, and in California? Wouldn't it be wise 
to have some sort of a clearing house on problems to assure us seoreoy is 
not leading us into duplication? 

Question t With respect to the sice of the stipend — seems the logical 
thing would be to have a salary range of $2JjOO to perhaps $35°°« In that 
case, what about the living costs at Los Alamos T 

Questions Couldn't we meet some of the □roblems of interchange between 
universities? After all, we are getting a tremendous gift from Lob Alamos 
in having the opportunity to uee the facilities of this laboratory. 

Dr. Bradbury * An employee of this project may be covered by several 
types of insurance. Workmen's Compensation under the laws of the State of 
New Ifsxioo is applicable. Conventional group accident and health insurance 
Is available to the snralovee at his own exoenae on werv reasonable terms. 
In addition there exists a fund, which may be available as compensation in 
the event of aeoldents arising out of seme of the special hasards of the 
project. I do not believe that a University would have any liability, but 
1 would have to have legal advice on that point. 



The problem of classified scienoe is not c »*w Since the close 

of the war I think the situs, Mon in the Bortheast, Arcane, and Clinton 
has been quite similar' to that here*. We in the Manhattan District have 
instituted a system of information interchange 1*1 i oh at present consists 
in periodically listing document titles pertaining to all fields of re- 
search in chemistry and physics* except those fields which aotually per- 
tain to the construction of the weapon. In the latter ease, no one is 
particularly Interested, except ourselves . . These title lists are avail- . 
able within the confines of the Manhattan District. The problem of the 
dissemination of information is handled partly by that method and partly 
by recently instituted periodio research meetings . The Manhattan Dis- 
trict laboratory is set up so we can know what is going on within the 
District even though it can't all be published now. X think that we can 
say that the necessity for access to the work that is being done in other 
parts of the Manhattan District has been recognised and has resulted in 

Living oostc are extremely modest •> The housing basis we use is that 

set up for government housing by the FHA or Civil Service. Apartments 

will run from I?* to $67 e month. Dormitory rooms will run from |15 * 

month up. At the present time, we have a commissary at which all em- 

« 

ployees are entitled to purchase supplies. One can get meat, butter, 
etc, and I think living costs, in general, are less. There will oer- 
tainly be no objection to universities bearing part of costs of travel 
if it turns out that students will have to make more trips than one. We 
would have to govern our interpretation of whether we could allow con- 
sultation travel expense. If you are going baok to consult with a mac 
who is working on a problem, we would be able to support from this endj 6 
if taking an examination, thie could not be done. 



Dr « Klel«en i(TJniveralty of Oklahoma) I would like to make a couple 
of remarks from a point of view different from that of Dean Stewart o I'm 
not a dean, although I happen to be on a committee suoh as mentioned by 
Dr. Buehta. I'm from the University of Oklahoma where, up until now no 
work has been done in nuclear physios. We're going to have two faculty 
members who have done work in nuclear physios trained at the University 
of California, and I think I'm right when I eay that we, at the University 
of Oklahoma, whioh is a rather young university, look upon this possibility 
of cooperation as an opportunity. We hope that through this oooperation 
it will be possible for young men from Oklahoma to get a better ohanoe in 
this field than we oan give them. We also hope that this projeot will 
help us to develop nnolear physios and chemistry faster than we eould do 
without this oooperation. 

Dean Stssjs^^t esipJis^sised tJio pol^2t of dif fereu^slation ^jotwoou decree s 
done under faculty supervision from honorary degrees ■ Frankly, I think 
that these fears are more or leas imaginary* I think the only thing we 
need to consider is whether or not the job that the student has done, the 
course work, and research is worthy of a doctor's degree t whether it is 
done under supervision here or in our own university. We have, as all 
universities have, a large amount of red tape, more than I think we ought „ 
to have, or need to have. But most faculties are perfectly ready, whenever 
the occasion arises, to out through the red tape. I don't think these 
formal difficulties will be serious. I think the realities will guide us 
rather than the formalities. 

I'd like to point out what seems to me to be the greatest difficulty 
in suoh a program. This question was touched upon by Professor Glockler « 
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This soheme of the student's first doing all course work sad general ex- 
amination, and then spending a year on research here, is somewhat diffi- 
cult. It is customary, as you know, for the student to do research and 
the course stork more or less at the same time, and work for these two 
veers on research, and if he holds an appointment as rraduate assistant* 
sometimes work three years* I'm wondering if it would be possible to make 
some such arrangement as this ? If a university has a student who is 
capable, and has an interest in the type of work being done here, to 
approach this laboratory and go through some of the first pro oe dure s of 
clearance and plan the work several months or a year before the student 
actually comes here. In that way it would be possible for the student 
to plan his work in such a way that he will be better prepared for his 
work here and the concentration of re sear oh here in one year would not 
be quite as diffioult under other circumstances. 

Dr. Stewart (V. of Cal.)t Ifaybe I didn't express myself clearly 
about this matter of degrees, earned and unearned, correspondence and 
hnnWranv and ramlarlv earned degrees. I Hiljtfc I. am sneaking for most 
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of the graduate deans in the country* We have discussed comparable tilings 
at the Association of American Universities at dean's meetings. I agree 
there is a lot of red tape and I assure you I believe in cutting it, but 
there are some problems that do count up. the point I had in mind is 
this : a matter of precedence* the larger the university the more you 
have to guard against establishing undesirable preoedenoe. If we set up 
a cooperative project, such as that under discussion, we must recognise 
the probability that there will be comparable suggestions presented to 
our various universities. So far as this matter of doing work, good work 
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that ia deferring of a degree, is concerned, there is no argument against 
it end yet, considered Above, it is full of danger. I don't want to guesa 
the number of requeata I get from atudents who here been at the University 
of California doing aome graduate work, poaaibly a good many yeare ago, 
and ainoe that time have been working for an oil company, or aome other 
organisation, where there has been enough to do in research. These people 
trite in regularly aaking to eubmit that work as partial fulfillment, the 
remaining fulfillment, for the degree* We ooneietently and regularly re- 
fuse auoh a man. A man cannot go more than four or five yeare, after tak- 
ing qualifying examinations, and continue towards his degree. In nine out 
of ten eases he has forgotten a number of thinga he should know X prob- 
ably did not make my point olear. I think it ia a real iaaue, administra- 
tively, and in drawing up any plana here I think it is absolutely necessary 
to take into conaideration thia danger and protect ourselves againat it. 
There ia a distinct dlfferenoe between an honorary degree and an earned 
degree, and oertainly your universities are going to insiat upon keeping 
these distinctions. I know the University of California is* 

Dr e Bradbury t The remarks of Dean Stewart are pertinent. YSe, of 
course, are interested in maintaining the standards of the FfeD degree. 
We alao feel that the university must maintain the academic control of the 
student; that, I think, is the point you made. He have been very careful 
to insist that this ia a relation between the university and student that 
is satiafaotory to each. Locally, I think both your point of view and that 
of Dr. Nielsen are oompletely reconoilable. Universities may differ in 
the extent in which they may have a hand in the direction of the student. 
This may depend on the staff, but I think there is no argument that the 
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university must be satisfied that it is their student do inr, the worJc* 
This is what we insist upon. If this cannot be done, we have no interest 

in ito 

With regard to the second question, and that is the prooedure whereby 
the student Bay consider a problem in advance i to tie down a specif io 
problem six months in advanoe would be ill-advised The man could work 
in a general field in preparation for his research, but to settle on a 
given problem would mean to tie it up for six months and so delay its 
solution and run the risk that it will be done elsewhere by someone else. 
In addition, if it's a good problem it's hot, and we would like to see it 
done with dispatch* 

Dr. Wonlgor (Oregon State )i I am an administrator of graduate work 
and would like to suggest that when the graduate writes in to present a 
thesis from an oil oompany, etc, that it be considered as work toward an 
engineering degree. We just made an engineering degree and got rid of 
all the people very nicely. Now, of the things that have been mentioned 
here, and the various rules, I haven't noticed any that couldn't be satis- 
fled. If there is no objection, we eould have an arrangement with the 
student to oome back to the original oampus for one year, or the necessary 
time after he completes work here at Los Alamos. 

Dr. Bradbury » We would have no concern as to when or where he satis- 
fied his aoademic requirements. It may even be possible for the actual 
writing of theses to be done away fresa Lob Alamos. It may be neoessary to 
make return trips here periodically! that, again, could be handled in. one 
way or another. The man himself would probably have to handle it. 

Question: Is it neoessary that the appointment go up to then end of 



a certain, fiscal year? 

Dr . Bradbury » No, we have no tie-in with the fiscal year* 

Dr. Van Atta (U. of Southern Cal.)t This brings out the question of 
the permanency of the proposition. 

Pre Bradbury I We felt we would not begin to set any results before 
the beginning of the academic year in the fall,, The project is permanent, 
at least until June \9kl Funds already exist, so I see the proposition 
at least as far as that* this will mean, I think, that since students will 
show up at the universities first, we will see students coming here in 
Ootober, November or December; otherwise there it no particular time. 

Question : Will you be able to make any estimate of this » suppose a 
student suddenly decides he would like to do that at a particular time. 
What would be the time in which he could be cleared before he would start 
here? 

Dr« Bradbury i Seourity clear anoe with the governmental agencies 
takes four to six weeks; sometimes it is shorter, and sometimes longer, — 
it depends entirely on the individual, where he has lived, etc* I would 
say something like four weeks would elapse from our acceptance and the 
beginning of the investigation before he would go on the payroll. 

Question i ifould a man advising students have a choice in problems? ■ 
Would he be able to choose from a list? 

Dr. Bradbury i We would feel it our responsibility to suggest prob- 
lems which had ooourred to us as jobs falling very olosely in connection 
with our work. We would, of course, first discuss with the student the 
merits of doing this job as opposed to some other job. 

Dr. Jacobs (U. of Iowa) i I'm particularly interested in this question 
of classified information. I don't know what the general opinion here is 
but quite a few of use feel that now that the war is over w© would be very 




reluctant to engage in work that must be classified. I think we would 
have a great deal of difficulty if a thesis oould not he written and 
then submitted to the university c 

Dr. Bradbury ; I know you represent a general feeling on this matter* 
1 can only say this is a circumstance which is completely out of control 
of the Manhattan District. Permission to declassify material has to be 
obtained from the President. We feel that these things are the general 
background of physics and chemistry and should be public knowledge, but 
the actual plain fact is that there is no governmental authority to do 
this. 

Dr. Jacobs (U. of Iowa)i If general opinion feels that this is de- 
sirable, there might be pressure plaoed on governmental authorities. What 
is the area in which the work could be unclassified? 

Br q Bradbury t The character of the legislation which is now pending 
before the House implies there will be a greater release of this informa- 
tion than ha6 heretofore occurred. There is declassification of a great 
deal of basic work, and I am inclined to think that the whole feeling of 
the scientists in this oountry is along the same line. There is a real 
possibility that by the time the whole program is in effect this will be 
a solved problem; therefore by considering only declassifiable material 
as of July, 19^6, we may fail to oonsider many problems which will be de- 
classified later. 

Dr. Custavson (U. of Nebraska) : I think that the history of the feel- 
ing of the group in Chicago win be of interest here. After the oessation 
of hostilities they were not willing to engage in any work of a classified 
nature. Yet this has changed, and the feeling of the Chioago group is now 
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much the same as you have expressed. They feel that this Is a transition, 
and that a oertain amount of playing along with this has to be engaged 
in. Tou also have to remember that* to start out with, although the sub- 
ject seems to be clearly of a declassified nature it may develop into 
something which is highly classified. Another question — oan this lab- 
oratory be interested in offering training apprenticeship in oertain 
areas, eeg., suppose someone wants to learn the techniques of making 
measurements on carbon, is there any plan on which he might coma here and 
learn the techniques, and go back to his own laboratory? 

Dr. Bradbury i There is no plan of that nature. There will be no 
objection in principle to that arrangement, but he would have to accept 
the fact that we would expect in advance a oertain duration of employment 
six months to one year so that our normal personnel policies would apply. 
We have not gone into that particular phase of things. If we did, he 
would be on the regular employee baais. Here is a man who wants to come 

to us we find he oan do a oertain jobj we would expeot, before we put 

* 

him on the payroll, that he vould stay a oertain length of tims . 

Dr. Jette (Los Alamos )i X would like to make a remark on the classi- 
fied subject matter. Our main objective here is to protect the student 
against having the direction of a thesis change from something that was 
apparently unclassified to one that might be classified. We would not 
like to see a student start in on a job in good faith and have it turn 
out at the end of his Job that ho oan«t sot it published. We believe if 
anyone takes a beating on this it is the university whioh should, by 
making arrangements to aooept classified material and thesis before it. 
I am going to suggest one way of satisfying the library requirements, 
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whereby a eertain number of copies of theses must be deposited in the 
university library* Namely, you have a file, a looked file in the uni- 
versity, the combination of which is known only to the local army, security 
officers. 

Pr. Jacobs (U. of Iowa) s I am not sure that I approve of the spirit 
behind this. The rule should not be broken — the act of placing a thesis 
in the library to see that some of this information that has been accumu- 
lated is available to the res s' of the world is in the true apirit of a 
free scienoe. If it is a patriotic duty to work on secret gadgets in time 
of peace. It seems to me fundamental that the progress of scienoe and se- 
crecy aren't compatible „ 

I believe that in peace time most universities will not be able to 
aay that they will be able to give blanket agreement accepting the work 
regardless of whether it turns out to be classified or not. It seems 
your responsibility should be that when a man starts on a dooument in good 
faith, someone at Los Alamos should see that it is not classified. 

Pr. Bradbury t If we knew the answers in advanoe we could do this. 
You will not find something classified ocaurring in most of the problems. 
If it does ooour, I am sure that the student who has done it would be de- 
lighted to have accomplished this particular work. 

Dr. Smythe (C. I. T.)» Are you going to claasify things that were 
not classified before the war? A good many things would be die covered here. 
Even in the field of research of nuclear physios you may easily discover 
things that should be classified. 

Dr. Bradbury * That is true. These are problems which exist and which 
are being worked on. These are the difficulties characteristic of security 
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in peace tine* These things ooour now, but I think next year will see a 
great many difficulties solved. 

Question t Don't you think it is likely that the university which 
hadn 't considered this point could find a way out when the time arrived? 

Dr. Bradbury t I am sure we couldo 

Dr. Stewart (U. of Cal.) I think w© ere making a more serious prob- 
lem then actually exists » Someone stated that it would be the duty of 
the laboratory and university not to penalise the student, end I believe 
that if a university is willing to cooperate and recognise as, I think, 
eaoh university must recognise, that each case be an individual case, that 
it would be a very simple matter. I oan see no objection why you would 
not easily sgree in advance that it might be classified work and make ar- 
rangements in advance* If we do that, we are not going to penalize students. 

In respeot to the library ~ there is a responsibility in the matter 
of filing doctors' theses, something that is sometimes rather difficult, 
and with considerable frequency people write into the library to borrow 
a thesis. Students can't be reached and we feel we oannot release that 
thesis beoause it is always dangerous that it will be published as original 
work, without giving credit to the student. The idea of locking it up 
isn't such a bad idea. 

Dr. Worcester (T7. of Colorado) i It does seem to me we are making a 
mountain of a molehill as far as classified and unclassified thesis 
material is concerned. If we are willing to go into this project at all 
we ere going into it with our eyes open. You said you might take from 
15 to 25 graduate students a year. There are fifteen universities repre- 
sented here now. This would make an average of one student in dif ficulties 
with respect to publication from each university — one in four or five 
years. Perhaps an institution might be confronted with suppressing the 



S ECRET «• 



publication of a thesis. I Xon't think it serious. Xf we believe in 
taking advantage of the opportunities we have, we would believe it worth- 
while not to publish & thesis every four or five years* 

I wanted to ask a question I feel that many university administra- 
tors are not going to eneourage leaves of absence for members of its staff- 
We have all been through a long period of war — many have been teaching 
long hour 8s and we need to get away. It seems to me rather than carrying 
the idea to this meeting that leave of absenoe will be hard to get thst 
w« believe that they should be easy to get. We ought to do everything to 
encourage it. It may be, however, that a year's leave of absenoe is im- 
possible. What about three to six months for the members of the faculty? 
Couldn't they do something worthwhile in this length of time? 

Dr . Bradbury i We have discussed this problem and have agreed that - 
this is possible. Three months represent a lower limit, but it would be 
worthwhile for a man to come for that length of time. Three months is a 
short time to get results unless the man is interested in a going concern, 
a problem in process; but between three to six months is a feasible arrange- 
ment and a man might make a definite oontribution in that time. 

Question i Tfhat about the possibility of exchange'/ Do you feel that 
you have men here at the laboratory that would be interested in going to 
a university for a year in exchange, or would it be a onesided e* hange? 

Dr. Bradbury t This would be a proposition that would interest some 
of our people. I mentioned that the background of the project is highly 
academic — many people have been missing academic association. To be able 
to return to the classroom means a great deal to people, and -while I oftn't 
soy for certain, I have the feeling that this would be an attractive oppor- 
tunity for some of our people. That is why we mentioned courses. People 
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like to instruct, if there isn't too much of it. 

Question: It seams to me that ie a very important- matter » It i* 
extremely difficult to get competent teachers, and if we are going to 
be able to send men down here to the laboratory,., we must get replacement* | 
otherwise it isn't going to work outc 

Dr» Bradbury t I can certainly concur that leaves of absence are hard 
to get* I would like to say that I feel this problem of. exchange is one 
we- would be interested in working oeu I think it 1b an established fact 
that the best research seems to be done in academic institutions in an 
academic atmosphere. A projeot of this sort should endeavor to obtain 
academic associations 

Questions We don't know about the effects on the bodies of individual*. 
This matter oeourred to me when Dr. Gustavson asked about the insurance » 
VShat about long-range effect of radiation on humans? 

Dr. Bradbury : This is the reason why this particular fund which I 
mentioned previously was set up — to take care of things we don't under- 
stands All our knowledge is based on present experiments on animals- This 
is a new field and we are prepared to take care of people over a long per-" 
iod of timej that is why I mentioned that we plan to study the bio«>physioal 
aspect of radiation* 

Dr.. &nytho t(C. 1« T.) Speoial requirements in different departments 
at Cal Tech are entirely different, so anything I have to say has nothing 
to do with chemistry. I have listened to various discussions and I think 
there are several ways Cal Tech could use this laboratory » We have, I 
think, fifteen or tw*:-ty~two starting their HiD" s in nuclear physioe, 
and such students, I think, are oertain to turn up problems some 
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theoretical and some experimental — which, in the course of development 
reech the limit of our facilities* IVhen that happens, it seems to me the 
logical thing to do, rathei than to drop a problem at this point, would 
be to see if we oould make arrangements with you for these students to 
come here * Ifoet of them will have done a considerable amount of graduate 
work. I am quite sure the cosmic ray group will be turning up problems 
which will definitely indicate they must go somewhere where they have the 
equipment c Arrangements would be desirable for such men. One thing it 
was suggested I aek about in particular was the possibility of poet' 
doctoral work« ?«e have lots of men who work in the field, have theoretical 
background, and some experimental, but really have only a limited knowledge 
of nuclear physios* Ie it possible for men — competent experimental men — 
who have a pretty good knowledge of the field to obtain a poet-doctoral 
fellowship at Los Alamos? Could these men come and work two years, or 
permanently? They would want to get experienoe with the facilities here 
for research in nuclear physios. 

I think that, unless we can get around the red tapo, there is not a 
very good chance that our men will work on problems originating here for 
PhD theses . We are under pressure to aooept, as thesis work, done by 
former students, some who have quit for one reason or another, but who 
have subsequently done work outside that is perfeotly suitable for a FhDo 
If we ever started accepting suoh work for RiD theses we would be running 
ourselvee in for something. Kb one can certify, for example, that the 
work was done by that man alone* Furthermore, he may have been working 
in some narrow field and forgotten all the training he has had. Vfaen 
you /rive a man a PhD he is supposed to be qualified to do anything that 
e. p?<yt.icaci (or ohsmirt) if suppoced to do, end he my want that degree 
to get t job* Tne problems will have to originate at Gal S'eohc 



About the security question,. We already have looked up tight a 
number of theses , and it is not very satisfactory, but in every case 
we had a promise that the material would be released. We had certifi- 
cates from members of faoulty cleared on that particular topio that a 
thesis was of suitable quality,, and the graduate school was willing to 
aooept on their recommendation c 

Sow, in connection with the Navy° no have been working on some ;>ub« 
jeets ourselves; and we have come up to the authorities with wors about 
which we didn't know the security status. We were informed that it was 
highly classifiedo The faot that we had oommunioated with them on this 
subject in their opinion seems to make us responsible for maintenance of 
security on that topio ° I wonder if that is likely to happen hereo 

Pro Bradbury i 1 think I can answer the particular question regarding 
the .authority of this projoot to olassify experimental work done outside 
and not under contract with us 0 We would not have any authority to clas- 
sify such workc 

Dr * Smyth* ( C° I. T. )> If we have oommunioated with you and signed 
a statement that we have discussed the subject with you, we are not put 
on the spot, then? 

Dr» Bradbury » These are very delicate questions. There has been a 
considerable amount of voluntary classification. If the research is car- 
ried out„ then as far as I know there is no applicable law other than the 
Espionage Act. However, research making use of government funds falls 
under the classification policy <. All ire can tell you is, if that work 
were being done here we would have to olassify it= If it were continued 
here and worked ou, it would be classified*. The patent feature is also 
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related to this question of re sear oh done using governnent funds. The 
patent obtained on work done with government funds would belong to the 



the university and the improvements belonging to the government which will 
take years to straighten out. 

Quest! on i Tlhat about foreign students? Can they be cleared? 



by birth or natural! cation o 

About the question of employing men for poet-doctoral work; as far as 
we are concerned they would be regular employees « They would be employed 
in accordance with our aooepted personnel polioies and, of course, be paid 
more than a man with loss experience. I think it would be possible to 
make very adequate salary arrangements. 

Dr. Froman (Los Alamos }i It should be noted that if a graduate stu- 
dent came to this group and invented a gadget , it belongs to the United 
States o 

Pre Bradbury i Since a person is employed by government, any patent 
he has belongs to the government o 

Dr. Van Atta i (U. of Southern Cal.) Regarding arrangements between 
the university and the Los Alamos Laboratory! it occurs to me that for 
an arrangement to work out satisfactorily it should be of permanent stand- 
ing. A record should be kept of the participation in the work by members 
of the university staff, through consultant capacity, for members of the 
university staff. It seems to me that for the work to progress satisfac 
torily, it would be desirable for that contract to be made for a definite 
period and continue so that the consultant would have a very <*ood prospeo- 



government. There are questions as to the original patent belonging to 



Drn Bradbury ; It is desirable that our employees be American citieens 






tive for carrying on the work done herei so he oould direct students 
into some definite channels ° Then Z believe an arrangement would be 
satisfactory a 

Generally a student gets into his research job by degrees. If an 
arrangement were worked out by which students oould come here for a per- 
iod of three months, they might assume the status of helper in laboratory 
work. They would learn a great deal which would mean a great deal in 
their future studies. There is one disadvantage* The interval spent 
on that basis would be short three months — equivalent to a summer 
vacation. However, I would believe such an experience would be extremely 
valuable e Even from the point of view of contributions to the laboratory, 
for he would eventually come on a thesis job and be more effeotive when 
he does. 

Dr. Bradbury t It would not be possible for the project to pay trans- 
portation, as I have indicated. That prerogative is only available for 
a reasonably long-term employment. However, if a man wanted to get him- 
self here it might be possible to allow this. It might be necessary to 
stagger such requests, but I quite agree that suoh primary training would 
be desirable and would help the man. 

Question t Some of the men who come here have children of school age. 
Is there a school? 
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Dr. Smytfao (C* I. T.)» About the post-doctoral arrangement? I think 
these men would not wish to be quite regularly employed, they would not 
wish to be primarily permanent regular staff members, although it is quite 
possible they might o on aider this. They wish to become familiar with the 
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different techniques in nuolear physios. They would not be requesting 
• very high salary — they would merely want to break even. 

Question t How do you intend to proceed from this point to implement 
the plan of university cooperation wo have been discussing today? 

Pro Bradbury » I think we have underscored the fact that there would 
have to be almost individual arrangements with each institution o ffie are 
now ready, or will be next September, and thereafter, to undertake the 
sort of program we have indicated here, to receive students subject to 
our approval, with whatever degree of consultation or supervision the 
university in question finds it desirable to suggest and which is accept- 
able to us. I do not believe that, with the problems of different uni- 
versities, it is possible to write down a set of rules. We can probably 
find our way to cooperate on all problems. What I think we oan do, and 
should do at this time, is to prepare, at the Project *e expense, an 
abstract of this meeting. We will arrange to send you several copies so 
you oan distribute them where you think best. 

I think it would be appropriate for you to write tre a letter stating 
tiie situation as it appears to others at your Institution. In that letter 
they may wish to ask questions which apply to your university.. 
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Appendix Number 6 

Nuclear Physics Conference Program 

This conference was held at Los Alamos in August 
1946. (See par. 1.23) 



NUCLEAR PHYSICS .CONFERENCE PROGRAM 
19 -?M Auguat i9U6 
Los Alamos, New Mexico 

Monday (terairr. — Chairman., J. M. !» fcellojr. 
Opening Addrese 

Acceleration Equipment at Loa Alajqoa 
Chain Reactors at Lea Alamo* 
Monday Afternoon "- Chairman, R. P. Tasche* 
illp.h Temperature Pile 
Realtor at 0*lc RWt« 
Paxtiola Detection 

Tuesday fttornlng -- Chairman, E^on Bretscher 
Hi r ,h Energy Aoceieratore 
Linear Accelerator 
Synchro Cj clotron 
Synchrotron 

Tueaday Afternoon — Chairman, R. R. Wilson 
Fiaaion Proceea 
Some Heavy laotopea 
Piaaion Procoa, Chain Length* 



- ?l • K, Bradlury 
~ John Mauley 

•• (hi lip M 0 rri«ou 

oiJv*i* si-;.-, *** 

- Harr y jcodak 

- liana Staub 

- Robert Serbsr 

- Lui» AWare* 

- Robert Thornton 

- Edwin McMillan 

David IngUa 

/ 

^ Olenn Seaborg 

- Katharine flay 



Energy Spectrum of Spontaneoua Fiaaion - Emillo Se",re 
Fra^rtenta 



Eniacalculatione on Liquid Drop 



Nicholaa Metropolia 



Wednesday !.feminf» «— Chalman, R. P. Payimaan I 

Li<>;ht Partible Scattering / *- ,Tul*.«»n S-.-h-vitif.er 

Reaor.orio* in Par'-.Ulff Kenctiona / - E„ -, ', M f;ri*r 
tro»»lM'.r Short Subjects) 



i 



fteon,«)oeit to LM c inte^rat: lor. of • T. Poij.s^r 

Pluorliw by "rotor « 

ft d iJcutteriaK - (. X.,.. C.rt*..<h^i<".Ul 



Hsrine arfvy fcfi*i ivooti 

NO UKKTI.'W 

Thursday Morning Chalrr,*?!.. P. K"i u>r 

Neiitro.ia as :'<av*a - f,',t \op *Vri.«l 

Scatter i:V, by Mi.Trs C.-ystals » J>. fj . S*cn* 

Thursday Aftsrcoou Chairman. Rr,lf Ijnyirt -ff 

Fast fleutrcm Prr ■ ;f*-i (ie» Victor -Tfl i»«V..fif 
(Tt>a«ible Short S.jb>cta) 

Potential Vfoll (5*1 conation Frederic* t»«nw>« 

Scatter inr of Faat Neutron* D. f. . ffu^hf* 

Friday Morning » •• Ch»ir»aa, Sdward teller 

Vuel»tr Induction f'wliJt Bio oh 

Quadrupole Momenta - I. I. k*bi 

Very Short-lived Iaosier - S. n* Senedetti 
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Appendix Number 7 

- > 

Description of Technical Series 

Title and brief description of each volume being 
written for the Los Alamos Technical Series, 
(par. 9.7). 



CCHTBOTS GF TBS LC3 MASKS 




Tolaae Hnaber TA^ 3flfl PePCTlPttW 

0 "Relation Between the Various Activities of 3 a X* Allison 

the laboratory* 

(1 general surrey of the work of the Los llanos 
laboratory daring the war years, with particular 
aphasia upon the problems of the critical mass 
and of the efficiency* In addition to a discussion 
of the gun and implosion type bombs, the volume 
contains a section dealing with other methods of 
attaining the explosive release of nuclear energy*) 



I "Experimental Techniques" Darol C* Froman 

(A description of the experimental physics equip- 
ment used by the Los Alamos Laboratory* The volume 
has three parts: the first dealing with electronics j 
the second vith ionization chambers and counters} and 
the third with miscellaneous techniques used in obtain* 
lag physical measurements*) 



II "ftmerieal methods 11 Hired C* Hals on 

(A survej of the methods used in per f or mi ng numerical 
calculations of various types of equations by band 
computation and vith the use of International Business 
l&ohlnee*) 



III "Buelear Physics" R. R* Wilson 

(A comprehensive report of nuclear physics measure- 
ments made by the Los Alamos Laboratory* together 
vith theoretical evaluations of results and a 
detailed discussion of the fission process*) 



17 "Neutron Diffusion Theory" George ELaosek 

(the theory of diffusion with and without a change 
in velocity* Including a discussion of statistical 
fluctuations*) 



"Critical Assemblies' 1 



0 # R # Frlseh 



(1 report of critical mass experiments mads at 
Los Alaaoa with wnja£cn-2}6 and plutanim 
assemblies for various tampers* A -theoretical 
discussion la included.) 



TI "Efficiency* 7* 7* Teisskopf 

(1 theoretical method for calculating the 
energy release of a noolear explosion*) 



TU "Blast Ware" Hans A» Baths 

(A study of blast save phenomenon, both fron 
a theoretical and an experimental point of 
view* Particular' emphasis is piaeed upon the 
behavior of the blast save in large explosions, 
and an effort has been made to Interpret blast 
data fron studies made at Trinity, Hiroshlna and 



7HI "Chemistry of Qraniua and Plutonium" Joseph Kennedy 

(A survey of the problsas concerned with the 
chenical purification and retovery of uraniun 
and plntomium, together with a discussion of 
the preparation of their various c omp o und s 
and of the analytical methods used in their 
study*) 



"Metallurgy* Cyril S. Smith 

(A report on the metallurgy of uranltu, plntonium 
and all other metals fabricated by the CUR Division*) 



"Explosives" 6. B. Hstlakovaky 

(A survey of the experimental work done by the 
Los Alamos Laboratory on the behavior of explosives 
and on the techniques of explosive easting*) 



m "Implosion" R. ?. Uaehar 

(A report on the experimental Implosion program 
fron the early tests to the development of the 
Trinity bomb* The volume covers work done on 
polonium, radio-barium and radio-lanthanum. ) 



UII "Theory of Implosion" R. 3. Psierla 

(A theoretical survey of the implosion process. 
The volume contains discussions of shock 
hydrodynamics, equations of state and various 
implosion designs*) 



XH "The Gun" ?• Birch 

(A survey of the experimental gun program from 
the early tests to the development of the 
Hiroshima bomb* This volume includes design 
specifications and a discussion of the interior 
ballistics of the gun*) 



IU3 "Fuzes" R. B* Erode 

(A study of mark done by the Los Alamos laboratory 
in designing detonating fuse assemblies for the 
Implosion and gun type bombs*) 



1X111 "Engineering and Delivery" N* P* Ramsey 

(The history of Project "A" together with a discussion 
of engineering problems encountered in the delivery 
program* Particular attention has been given to the 
mechanical design and assembly of the Model 1561 
Implosion bomb*; 



XIV "Trinity" X* T* Bainbridgy 

(A complete report on the 100 ton TNT calibration 
and rehearsal shot and -the July 16, 194-5 atomic 
bomb test at the Alamogordo Air Base* The volume 
includes both experimental and theoretical discussions 
of the various phases of the test* A large appendix 
contains all pertinent Trinity memoranda and all IA 
and LilS reports concerning the Trinity explosion*) 




Appendix Number 8 A 
Organization Chart for Documentary Division 

This chart shows the original structure of D-Division 
formed 21 August 1946. Chapter IX . 



D-2 



LIBRARY GROUP 



G. P. Campbell 



DOCUMENT 
ROOM 



LIBRARY 



_ «TORK SHOP 



■ 



D-l 

LEGAL GROUP 
Ralph 0. Smith 



J PATEST 

APPLICATIONS 



PATENT ■ 

DECLASSIFICATION 




_ legal advisor 



SUBCOKTRAgTS AED 
CCKSULT. AGR'MTS. 



N Of -EMPLOYEE 
SUGGESTIONS 



RECORDS AST) ADMIBISTRATION 
A* M. Frailer 



g rcn£» ^ 



. DOCUMENTARY D I VIS ICS 

Ralph Car 11b le Smith 
Herbert I* Miller (Alt.) 
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REVIEW AND HISTORY GROUP 
R. R. Davis 



PATEST 
REVIEW 



DEC LASS. 



HISTORY 



TECH. 
HISTORY 



POST 
HISTORY 



EDITORIAL GROUP 
J# F Mullaney 



EDITORIAL 



LA AI D LAMS 
REPORTS 



1 



TECHNICAL 
SERIES 



BDEXHiG AID 
CROSS REF. 



DUPLICATBEG 



DESKS AMD 
DRAFT IK G GROUP 
L. F. Jacot 



J PATEST 
DRAFTING 



EMGmBBRiaG 
DESIGK 



ART WORK AND 
TECH. ILLUST. 



REPORT 
ILLUSTRATION 
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Appendix Number 8 B 
List of Declassified Documents on Loan 

The list of declassified documents available for 
loan as of 1 December 1946. (Par. 9.20). 



Log Alamos Soientlfie Laboratory 

p* a, b»x 1663 

Santa Fe, New Mexico 



Documentary Division 1 December 192+6 



Dear Sir* 

"We ere inclosing a copy of a list of declassified documents 
which are now available on loan. t Requests for these declassified 
documents. and circuits from the local project should be addressed to s 

Los Alamos Scientific Laboratory 
Declassification Section 
IV 0. Box 1663 
Santa Fe» New Mexico 

Documents borrowed from this project must be returned within fourteen 
days. 

This list and the cited doouments and drawings are to be regarded 
■as private communications loaned to individuals who worked on or were 
associated with, the Manhattan Project* .The documents have been edited 
by the Los Alamos Declassification Section to conform with seourity" 
regulations but it is not intended that the subjeot matter contained 
therein be published or be placed or be cataloged in a library open 
to the general public* Important documents of thistype will probably ' 
be rewritten by the authors end published. . 

We shall issue additional lists of local documents as they are' 
declassified by the Manhattan District* Jt is understood thct the 
Manhattan District Headquarters at Oak. Ridge, Tennessee* have made 
additional arrangements for distribution of declassified doouments 
from all parts .of the. Manhattan Pro jeot. - . 

Very truly yours, 



Declassification. Seotion 
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L/DC #35 • "A Calorimetrio Determination of the Energy Produoed by 
Plutonium 2j$9" 
by - J. Stout and T. M. Jones 

LADC 7T57 - "hydrogen rtecoil Proportional Counter for Neutron Deteotion" 
by - 4. H. Coon and R. A. Nobles 

LADC yr38 - "Schematic for 5CP? Tube in Oscillograph Circuit" 
by ■ • M» Sands 

LADC #39 - "Regulated Supply" 
by - S. Allen 

LADC $»0 -— " "A Semi •Quantitative Method for the Spectrographs Analysis 
of Small Samples of Powders" 

by - 'lyrtle C» Baohelder 

■ 

LADC #1*1 - "Elastic Back scattering of d-d Neutrons" 

.by «# J« H. Manley, H« l\ Agnes, H. TT» Bareohall, i*. C» Brifht, 
J* H* Coon, E«*K« Graves, T. Jorgensen and B. aldman 

LADC HU2 - "I etallographic Preparation llethod for Tung-sten Cerlide" 
by '- 6. L. Kehl 

LADC jjhh - Counter" 
by - H. Staub 

LADC - "Ion Gauge Control" 

by - ?'« Sands 

LADC -!rU6 - "Scaler Unit Circuit" 
by - "V, Higinbotham. 

LADC itht *' "Scale of 6I4. and Discriminator" 
by «■ Vt« Higinbotham 

LADC /&8 - "Step Celibrator" 
• by - H. Staub 

LADC ^50 - "Di so rimina tor-Pulse Generator" 
by - H« Staub . 

LADC #51 - "Double Scope Supply" 
by - H* Staub . 

LADC #52 "Amplifier, Preamplifier" 
by * H. Staub 

LADC #55 - "Reaotion Constants of Li 7 (p,n)Be 7 " 

by * H* Argo, A. Fersmenriinger, Km Rratz, R, Perry, R. Sherr, 
R. Tasohek, and D* iVilliams 
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LADC #56 - Measurement of the Cross Section for Reaction d(d #P )H3" 
by - J, H. Coon, R* Davis, A. C. Graves, E. R. Graves and 
J. H. Kanley 

-> 

LADC #57 - "Stopping Povef of Various Substanoes for Fission Fragments" 
by - *E,*G. Segre , -.. . ... r 

LADC #58 "Long Range Alpha Particles -Suitted in Connection with Fission" 

by - G. Farwell, "E» Segre, and. C. Wiegand. 

» . 

LADC #5? - "Flat Response Neutron Detector" 

by - A. 0. Hanson 'ft 

* » 

LADC #60 .<( "Boron Trifluoride Neutron Deteotor for Lew Neutron Intensities" 
by - E. Segre and C. Wiegand 

LADC #6,1 - "Thick Target Excitation Funotions for Alpha Particles" 

by - E. Segre and C, Wiegand . . 

«•"•■« . 

LADC #62 - "Long Electrostatic Generator finprovements" 
by " C. M. Turner 

LADC #63 - "Energy of Neutrons from Ms Th-D, La-D, Y-Be and Sb-Be" 
by > A. .0. Hanson 



LADC #61+ - "Geometrical Formulas for Experiments on Single Scattering" 
by - P. Olum -' „ . , . * • 

LADC #66 - "Angular Distribution ef n-d Scattering" 

by - J. H. Coon and H* H, Barschall - , 

' LADC #69 — "Remarks Concerning X-Ray Pulse and Photographic Film 
. Tephnique of Recording X-Ray Pulse Pictures" 
by - D, W.' Kerst • • 

LADC #70 - "Penetration of Gamma Rays Through Thick Layers" 

by - M. Hull 

LADC #72 ,-; "Distribution of Neutrons in the Atmosphere" 

by H. M» Agnew, W* C# Bright* and D. ! K» Froman 

LADC #73 T ."Nomographic Charts for Nuclear Reaotion" 
by * J. MoKibben 

LADC #7l* "Taylor's Hydrodynamics of Strong Shooks Applied te 
Gases Having Small Values of vZ-l" 
by*-. J. Hirschfelder. 

LADC #75 - •'Measurement of the Cross, Section for Reaction d(d,n) He'" 
by - J. H. Coon, R,,W. Davis} «E.. R.. Graves, J. . H, . Manley, 
and R, Nobles 

LADC #80 -. "10 MC Wide Pand Amplifier and Scope" 
by - W. &£ Elmore 
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LADC #82 - ♦'Model 100 Amplifier" 
f i by - M. Sands 

LA DC #63 - "Counting Rate Meter-Model 100" 
by - M. Sands 

. LADC #85 - "Pulse Analyzer - 1 Channel " 

by - W. Higinbotham 

; i 

LADC #86 - "Model 100 - Precision Pulser" 

by - M. Sands 

LADC #87 - "Scale of 6h with R. F. Power Supply" 
by - M. Sands 

LADC #89 t "Model 500 Amplifier" 
by - W. C. Elmore 

LADC #90 - "Model 100 Preamp Circuit Schematic**' 
by - M. Sands 

LADC #91 * "Pro-Amplifier • Model 500" 
by - W. C. Elmore 

LADC #92 * "Model 100 - Delay Line Shaper' 1 
by * No author listed* 

LADC #93 - "1500 V.R.F. Power Supply" 
by - W. A. Hane 

LADC #91+ - "1500 Volt R. F. Power Supply (Coil data)" 

by - W. A. Hane 

• LADC #95 * "R- F. High Voltage Power Supply (Voltage Doubler Type)" 

by - W. A. Hane ' 

■ 

LADC #96 - "R, F. High Voltage Power Supply" (Voltage Doubler Type) 
by - W. A. Hane 

LADC #97 - "Model 200 Counting Rate Meter" 
by - M. Sands 

LADC #100 - "Beta Rays from H?" 

by - Dudley Williams and R. S. Watts 

LADC #101 - "Capture Cross Sections of I 127 , In 11 ^, Ag 109 , Ag 10 ? for 
Neutrons of Various 'Energies" 
by t E. Segre, G. Linenberger, T. A. Miskel, et.al. 
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LADC #108 - "Neutron Diffusion-Spherical Harmonics Theory" 
by - Bengt Carlson 

LADC #109 - "Some Remarks on the Hydrodynamical Theory of Wave 

• Propagation v/ith an Application to a Problem in the Flow 
of Metals Incompressible at Low Pressures" 
by - J. W. Calkin 

L/DC #111 - "Neutron Spectrum from a Cold Parahydrogen Radiator" 
by - T. Hall and F. de Hoffmann 

LADC #111; - "Theory of Neutron Counters Using Proton Recoils from 
Paraffin" 
by - K. V. Case 

LADC #115 - "The Transport Cross Section of Helium for Fast Neutrons" 
by - P. Olum and V. F. Weisskopf 

LADC #116 - "The Range of Deutrons in Heavy Water and of Protons in . 
Hydrogen" 
by - J. Ashkin 

LADC #117 - "Sensitivity of Proton-Recoil Ionization Chambers" 
by - .S. H. Barschall 

LADC #123 - . "Paraffin Thickness Correction for Neutron Counters Using 
Recoil Protons and Deuterons" 
by - J. L. Ha gee 

LADC #12i; - "Efficiencies of Neutron Counters Using Recoils of Proton 
in Argon and Xenon" 
by - J. 0. Hirschfelder and J. L. Wagee 

LADC #125 - "The Crystal Structure of Polonium" 
by - W. E. Beamer and C. R. Maxwell 

LADC #126 - "A Study of Electron Collection in a Parallel Plate 
Ionization Chamber" 
by - R. Sherr and R. Peterson. 

LADC #127 - "Theory of Ion Chambers" 
by - T, Snyder 

LADC #128 - "Snouting and Focusing the Cyclotron Beam" 
by - L. S. Lavatelli ' 



LADC #132 - 
by - 



"Certain Neutron Properties of Materials - I" 

H. H. Barschall, E. Graves, J. H. Man ley, and V. F. Weisskopf 
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•LADC #133 - "Certain Neutron Properties of Materials - II" 
by - H. H. Barschall and J. C. Coon 

LADC #13i+ - "Certain Neutron Properties of Materials - III, iV and V* 
by - H. H. Barschall • • 

LADC #135 - "Radioactive Threshold Detectors for Neutrons" 
by - R*. Taschek . 

LADC #138 r "Spherical Proportional Counter" 
by - H. Agnew 

IADC #li*2 - "The Determination of the Oxygen Contact ©f Metals 
by the Carbon -Monoxide Method" 
by - D. Lipkin and JJ. L. Perlman 

LADC #114.3 - "Determination of .Oxygen by the Vaouum Fusion Method" 
by - C. N. Rioe 

LADC #li+5 - "Angular Distribution ofSoattering of 30 Kev Neutrons" 
by - D. Frisoh 

L/.DC #1147 - "Spiral Fission Chambers" 
by - W. C. Bright 

LADC #li+8 - "Investigation of Proportional Counters" , 
by - P. C. Diven and B. Rossi 

LADC #li;9 - "The Multiple Wire Proportional Counter* 
by - B. Diven and R. W. Thompson 

LADC #151 *• "Preparation of a Compact Redioyttrium Gemma-Ray Souroe" 

by * M. Kahn 

LADC #15U "* "(p»n) Reactions in Deuterium, Soandium and Vanadium" 

by - R. F, Taschek 

LADC #155 - "Absolute Calibration of a Ro-Be Neutron Souroe" 
by - R. Walker 

LADC #156 - "Calibration of Cadmium-Covered Gold Foils in a Graphite 
Block" 
by - 5. D. Klema 

L^DC #157 - "Gold Cross Section for Neutrons from 0.01 to 0.3 EV" 
by - E. E. /nderson, L. S. Lavatelli, B. D. McDaniel and 
R. B. Sutton 

L/DC #158 - "Capture Cross-section of GoM as a Function of Energy" 
by -• K. Greisen 

- LADC #160 - "Studies in Complex Formation I" 
by - N. Nachtrieb and G« Conway 



LA DC #162 - "Ionization Chamber end Electronic Equipment for the Observation 
of the Shape of One Microsecond X-Ray Pulses" 
by - J. S, Allen and D. Hudson 

LADC #163 - "High-efficienoy_Neutron Counter for Fest Coincidence 
Measurements"^ "* . 
by - Thoma M. Snyder 

L/.DC #165 - "The Fission Cross-Bection of Np 2 37 w * 
by - E.- D.. Klema 

LADC #167 - "Characteristics of Some Commercial Photomultiplier" Tubes 
Under Pulse Conditions" 
by - I.- S-. Bridge 

L/DC #168 - "Boron Cross Section for Neutrons from 0.01 to 1000 EV n 

by - E. E. Anderson, L. S. Lafatelli, B. D. McDcniel and R»*B. Sutton 

LADC #170 - "Chemical and Speotrochemical Analysis of Uranium and 
Plutonium Materials*' 
by - H. .E. Boaz, P. Numerof, H. A.Potratz,«and W. H. Throckmorton. 

LADC #17i+ -- "Energy of the Hard Gamma Rays of LA l2 *°" 
by - If. Deutsch 

LADC #175 - "The Preparation of Thin Films Thorium Oxide" 

by - If. Kahn 

LADC #176 - "Range of U2J5 Fission Fragments in Photographic Emulsion" 

by - H. T. Richards 

LADC #177 - "Time of Collection of Electrons in Ionization Chambers" 
hy - J; S.Allen and B. Rossi 

UDC #180 - "Characteristics of Metal Type Eleotron Multiplier Tube" 
by - J. -S. -Allen 

LADC #181 - "Report on an Investigetion of the Behavior of Argon- 
Hydrogen Mixture and Isobutane in a Spherical Chamber" 
by - • H. -Staub and D. -Nioodemus •* 

LADC #18i|. - "Estimation of Small Qutntities of Uranium in Thorium" 
by - S. I, Ifeisemon end R. S. Nuffield 

UDC #193 - "The Preparation of Thin Boron Filr-s" 
by - R. W. Dodson and H. Russell, Jr. 

L,'DC #192+ - "The Production of Slow Neutrons in a Carbon Block" 
by - C. Riohman, T. Snyder, R. IS. Williams 

IADC #196 - "Some Factors Affecting the Cupferron Extraction Procedure for 
Estimation of Trace Amounts of Plutonium" 
by - R. Fryxell and R. Keinschmidt 
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LADC #198 J» "Preparation of Boron by Reduction of BC1, with Hp" 

by - C. R. Maxwell 5 d 

LADC #199 - "Tension and Compression Tests of pure Bismuth" 

by - A. U. Seybolt 

L/.DC #200 - "Hot Wire Reduction of Metals" 

by - C. R. Maxwell 

LADC #202 - "Solubility of Argon in Tuballoy" 

by - I, B. Johns 



(.DC #203 - "Thermocouple -Type Hot-Wire Flowmeter" 

by - J. W. Anderson, S. a. Baker, and I. B. Johns 

LADC #206 - "The Formation of Uranium Hydride" 

by - . J. E* Burke 

LADC #208 - "Study of Emulsions for Photographing Osc. Screens" 

by - N. York 

LADC #209 - "A Method of Making Thin Uranium Oxide Films on Platinum Foils" 

by - T. Jorgensen 

LADC #210 - "Simultaneous Photography of Two Spectrai Regions in Chemical 
Analysis" 

by - J. Conway, N. Naohtrieb, and R. D. Wilson 

LADC #211 - "Neutron Absorption Method for Boron Analysis" ' 

by - R. Walker 

LADC #213 - "A Report on the Hyperfine Structure in the Arc Spectrum 
of Tuballoy" 

by - 0. E. Anderson, H. E. White 

LADC #215 - "Sweeping of Radio-Active Gases From a Homogeneous Pile" 

by - Seymour Kate off 

LADC #216 - "The X-Rey Spectra of the Lest Row Elements" 

by - H. Russoll, Jr. 

LADC #221 - "Note on a Use of Delay Lines in Counter Pulse Amplifiers" 

by - 0. R. Fri6ch 

LADC #221+ - "The Electrolytic Preparation of Thin Films of Plutonium Oxide" 

by - M. L. Millar 

LADC #225 - "Oxidation of Tracer Amounts of Plutonium by Perchloric Acid" 

by - H. Kahn 

LADC #227 - "Safety Circuit with DC Amplifier" 

by - P. J. Watts 



-8- 



Page -9- 



c 



LADC #229 - "Fission Products: 25 Min. Samarium 155" 
by - L. Winsberg 



u 



LADC #230 - "Preliminary Determination of the Neutron Absorption Cross 
Section of Long Lived I 12 9 n / 
b*' - S. Kate off 

UDC #233 - "Piling Un of Counts" 
by - R. Sprber 

UDC #235 - "Integrating Polonium Meter" 

by - T. R. Cuykendall, and T. Finltyson 

L'DC #238 - "Studies of adjustments of A Zinn Type Ion Source" 
by - T. Jorgensen, Jr. 

UDC #239 - "Spectrograph^ Method for the determination of Fluorine" 
by - • R. W« Spence 

U.DC #2i*2 - "Distribution Arising from a Point Source of Fast Neutrons 
Between Two Slowing Down Media" 
by - R. Bellmann end R.E. Mershak 

UDC #2l;3 - "Somd Neutron Diffusion Problems" 
by - R. E. Marshak 

UDC -IfQiM- - "On the Milne Problem for a Large Plane Slab with Constant 
Source and Anisotropic Scattering" 
by - R. E. Marshal 

L/DC #21+7 - "Turner Vecuum Vrlfe Drawing" 
by - CM. Turner 

L/DC #21+8'- "Ff st Neutron Distribution: Two Infinite Plane Slowing- 
Down Med if With Point Source in One Medium" 
by - E. Ostrow 

L/DC #258 - "Rrnge Veasurement of 9i+ 2 59 and 9^23811 

by - 0. Chamterlain, J. W, Gofman, E. Segre and A. C, Viahl 

LADC #260 - "Measurement of Week Neutron Intensities by Szilard Chalmers 
Reaction in Calcium Permanganate Solution" 
by - R. W. Dodson, M. Goldblatt, and H. Sullivan 

LADC #265 - "Theory of Multiplicative Processes" 
• . by - D. Hawkins end S. Ulam 

LADC #266 - "Evaluation of Scattering Data" 
by - P. Olum 

LADC #269 - "Theory of the Criticality of the Tester Boiler and the Determination 
of the Number of Delryed Neutrons" 
by - F. de Hoffmann. 
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L/.DC #275 - "Measurement of Neutron Fluxes in the Region 30 to 500 Kev 
with Proportional Counter" 
by - D. H. Frisoh 

L/DC #283 - "Scattering of Slow Neutrons by Ortho and Parahydrogen" 
by - T. Hall,. F. de Hoffmann, H. Bridge, L. S. Lavatelli 
and R. Sutton. 

L/DC #288 - "Po /lphes on BFa as a Neutron Source" 
by - H. Rb Richards • 

L/DC #296 - "Measurement of Trsnsport and .Ine.lcstic Scattering of Cross 
Sections for Fast Neutrons - Part I - Method? 1 
ty - H. H. Brrschall, J. H. Manley and V. F. Weissktfpf 

L/DC #2P7 - '."Measurement ofTransport end Inelestio Scattering Cross-section 
for Fast Neutrons. Part II - Experimental Result g* 

by - H. H. BPrschall, M. K Battat, W. C. Bright, E. R.'&raves, ' 
T, Jorgensen, and J. H, Manley - 

L/DC #310 - "The Radiography of Heavy Radioactive Metals" 
by - G. H. Tenney 
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Appendix Number 9 

Bradbur7»a Letter to Atomic Energy Commission; ; 

Outline of problems facing the Los Alamos Laboratory at the 
end of 1946 together with a brief history of the Project frcm 
its inception. 
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At oral o Energy Commission 
•* Metal jig Loa, iJ • J. 

uentle*uaai 

1. or taa u-aa/ problem* facing your Commission, that 
praaontad by the Los Alamos Laboratory 3*7 wall not bo the 
least. i' ->r this reason, the senior technical personnel of 
the laboratory hava given ra uoh thought to lta proper role) 
in peacatl—c uadar -ho existing legislation. Although no 
single statement can completely roriaot all the varied 
opinions of many Individually there la, nevertheless, auf- 
fioient unanimity of thought to warrant lta presentation 
to you In tula manner. 

2. The Loa Alamos Laboratory waa established under war- 
conditions and with the greatest aaoraoy in 1949* Hie a la 
of the laboratory could be stated aimplyx to devise and 
produce an atomic boob, and, If neoeaaary, continue to pro* 
uuee uore bombs. J lace adequate knowledge of many basic 
nuclear constants wae lacking, an elaborate laboratory for 
oxperixiicnt&l physics sas set up with all the relevant equip* 
iuent for research of this character* To interpret these 
results, Co design a weapon around them, and to predict its 
behavior, mathematicians and theorists of the highest caliber 
*ore active In a Theoretical Division. The chemistry, ohoa- 
leal engineering, and metallurgy of the active material* 
except in microscopic quantities being almost unknown, 
heavily staffed divisions were set up to contend with theea 
:iew aad cauplicateo problems. .Then it became apparent that 
hliih explosivee would play a prominent role in a heretofore 
uaknovn way in the assembly of active material into a super 
critical assembly, appropriate experta attacked the problems 
and established a research pilot- plant for the study and pro* 
Auction of high explosive charges of the neoeaaary quality 
and character, other ci viaiona attacked the problem of the 
experimental study of the aaaembly techniques in order that 
iue probability of auoceas of the weapon taight be high on 

its initial attempt. Finally, due to the urgency and sec- 
racy of u.b wholo problem, another large group of scientists 
and engineers formulated and solved the entire problem of 
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ordnance •ngineering including the method or delivery of 
the weapon and lta ballletlo behavior* in many of theao 
divere responsibilities the laboratory draw upon other 
organisations and subcontractore and waa responsible for 
tne direction and ooordlnatloa of their effort a, 

3* Tha iosmm of all these offorts la known to tba 
world, with tha oloit of too war, tha original directive 
of tha laboratory waa completed and no now general direc- 
tive e carrying national approval or aooaptanoa were to ba 
found, The confusion of the nation and tha world with re* 
apeot to thla now waapon waa ralaotad In Loa Alaaoa. Tha 
majority of tha aoat aanlor taahnleaX paraonnal raturnad 
to thalr old or to now aaad ea le institutional nmny of tha 
younger paraonnal haatanad to aaeapt soademio appointments, 
positions in industry, or raturnad to oollagaa and univer- 
altlaa to complete work for aoadanlo degrees* 

«• It aooa baoama olaar that atonic energy legislation 
would not immediately ba forthcoming and that tha Manhattan 
Engineer Diatriot would ba dlraotad to maintain aaaantially 
tha statue quo until auoh lagialatlon waa available* Proa 
a variety of paraonal motives, but all hawing in common tha 
baliaf that to abandon work on atoaio waapona and tha fun- 
daaantal proaaaaaa inwolvad tharain waa contrary to tha baat 



lntaraata of tha nation at thla time* a considerable nuaber 
of individuala alaatad to remain with tha Loa Alaaoa project 
until thara waa olarlf ioatlon of national polloy in thla 
field. During tha oouraa of tha following year, othar aol* 
entlata, aany of whoa had not previously baan connected with 
tha Manhattan Diatriot, Joined tha Loa Alaaoa Laboratory* 
Daaplta tha dapartura of aoat of tha nationally and inter- 
nationally known aalantlata aaaoaiatad with tha projaot 
during tha war, aany of tha man who had worked with thea 
remained and took over technical and administrative reapon* 
albilltlaa. While not at lta foraer extraordinary level, 
tha technical atatua of tha ' 



0. The philosophy and diractlvea of the laboratory 
during tha last year have been developed partly internally 
and partly externally. The Manhattan Diatriot took a 
definite Interest in tha stockpiling of weapona of the type 
in existence at the oloae of the war* Towards the end of 
tha period* an interest waa also taken in establishing purely 
military unite to take over the ordnance assembly, delivery, 
and logistic problems associated with the weapon. The par* 
tlolpatlon of tha laboratory in the croaaroade operation waa 
the reeult of a directive from the Joint Chiefs of Staff 
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6, For itself, the laboratory proceeded upon a general 
philosophy that It would endeavor to e»t up and maintain * 
program which represented the beat approach to its own con- 
ception of the nation** need for a laboratory concerned with 
a tool o weapons, both present and futura. Believing that tha 
prat ant waapon waa priaarily tha fruit of fundamental research 
•x tending over a period of years, It waa oonaldarad that such 
raaaareh ahould play a daf lnlta rola in tha Ufa of tha lab- 
oratory* 3uoh raaaareh haa baan oonduotad in all tha tech- 
nical fields which bora upon tha development of tha weapon* 
Thia includes not only nuelear physios and chemistry, but 
high explosives, equations of state, radiation, hydrodynamics, 
and phenomena of solids* Since tha development of many por- 
tions of tha weapona had proceeded on an almost entirely em- 
pirical basis, attea&?ta were now to be made to increase the 
undore tending of the processes involved. 

7* Because of this Interest in basic research and our 
conviction that such research alone can provide the founda- 
tion for a strong nation, we have undertaken two major de- 
velopments, which, while they will bear upon fundamental 
weapon research, will contribute equally strongly to basic 
scientific advance and to the peaceful uses of atomic energy* 
These developments aret first, the construction of a large 
pressurised van da Oraaff accelerator to replace the one 
returned from this projsct to the University of Rlsoonsln, 
but capable of reaching voltages up to eight or ten million 
volts} and second, the construction of a nuclear reactor 
of approximately 10 KB output operating on faat neutrons 
and utilising plutonium as active material* Eesign work 
hss been completed end some procurement started upon the 
accelerator* and the reactor is expected to be in prelim- 
inary operation early in 1947* 

8* Since the olose of the war found the present type 
of weapon in a atage of engineering development such that 
the probability of successful firing and functioning was 
unknown, a program of establishing this reliability was set 
up* The weapon Itself was aptly termed during its develop* 
ment a "gadget". Some effort waa to be spent in Improving 
the engineering of the whole model. Tha demands of the 
Crossroads Operation interfered seriously with these ob- 
jectives which cannot yet be ssld to have been obtained* 

9* Tha possibility of a slightly different type of 
weapon designated aa tha '•levitated" model waa known at tha 
olose of the war* The potential improvement in performance 
of such a weapon, together with the possibility of employing 
tfranlum*3a mora efficiently under these circumstances indicated 
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this to bo ono of the problems upon *hich of fort should bo 
expended and thoao «f forts have been, in tho oeln, successful. 

10. Again, st tho oloso of tho war, it was known that 
s possibility axis tod of smploylng slsments of low atosdo 
weight in a "Super" woapon which, if oapablo of development, 
would bo thousands of times as effective as tho prosont 
woapon* 3inoo the program for such a woapon as than oon- 
oolved would involve a laboratory fully as extensive as Los 
Alamoa at the peak of Its aotivlty, and would require as well 
large developments in other portions of the Manhattan Die* 
trlot, the interest of the laboratory was restrloted to de- 
termining the feasibility of the weapon and to researoh and 
theoretloal calculations bearing towards this end* dose 
investigations* in which we have had the advice and con- 
sul tat ion of previous experts in this field* have led to 
no decreaae in our expectations that such a weapon could be 
constructed were the neoessary effort to be expended there- 
upon* Furthermore, there has appeared a somewhat different 
suggestion as the result of these considerations which in- 
dicates the definite possibility of a weapon many times 
superior to the present one but lying reasonably within the 
capabilities of this laboratory* 

11* The explosives reseerch has oonoentrated upon 
gaining a better understanding of the unusual techniques 
involved in the weapon* Consplououa advances have been 
made in the development of certain types of materials which 
have an explosive-like behavior in lenses and have certain 
apeoial advantages for the weapon, but which are by them- 
selves largely inert. 

12* The production aspeot of aotlve material chemistry 
and metallurgy has required extensive development as, at the 
close of the war, a new plant for the production of aotlve 
material had not yet been put into aotual operation* Pre- 
liminary efforts to plaoe this plant in operation Indicated 
the neoesslty of major design Changs s and the desirability 
of extensive research on a radically modified process. Re- 
cently such a proceas has been developed and put into opera- 
tion with extremely gratifying results and enormous increases 
in the safety and efficiency of the operation* 

Id* The declassification of documents oonoerned with 
beslo solentlflo data and techniques which oould be released 
by the project under the provisions of the recommends tlons of 
the Tolman Committee has resulted in the release of shout 
two hundred documents and a corresponding reentry of Los 
Alamos personnel into ths scisntlflo world* Approximately 
an equal number of documents are in prooeaa of release. 
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Arrangeaente for cooperation with unlvcreltles or the region 
sith respeot to the training of graduate student a have b«oa 
undertaken with satisfactory preliminary results and good 
expectations /or the future* 

14. The Manhattan Engineer Die tr lot hss realised the 
insdvisability, both from the point or view of our rea trio ted 
facilities, and from the standpoint ot their possible loss, 
oT concentrating produotion activities relating to a total o 
weapons at tola alto* During the paat year, the routine 
production of "standard" high explosive oharg«a haa boon 
taken over by salt .valla plant of the Maval Ordnanoa Teat 
Station at Inyokern, California, plana ara In pr ogres a to 
trmnrntmr tha routlna produotion ot ourrant typa nuolear 
initiator* to tha Monsanto Chemical Company at Cay ton, Ohio, 
and personnel to take over thia work ara ourrantly baing 
trainad at Lorn Alamo a. thm produotion or alaotrio datonatora 
la atlll oontlnuad at thia alta in view oT tha raaaaroh ae- 
paata or tha problem whloh atlU ranaln and ahioh require 
pilot plant produotion f aoilitiea to solve. Tha produotion 
or active material into tha raqulrad ohapaa haa baan aaln- 
tainad hara sinoa thara ara at present no other facilities 

in tha country ahioh can participate. "3e have also continued, 
for tha time baing, tha produotion or nornal uraniuai and 
aluminum parta aaaoolatad with tha aotlva aatarlal In tha 
weapon* Tha electronic oomponenta and maohanloal oomponenta 
ware largely a tookplled shortly after the a lose of the war 
and have repreaented only an Inspection and modification 
burden upon the project personnel, with development being 
carried on by a subcontractor* 

15. The sand la Laboratory or thia project, with Increas- 
ing military participation, haa taken cognizance of tha stock- 
pile storage problem, of the veapon assembly problem, the 
modification of stockpile parta, and tha teat and acceptance 
of oomponenta, other than nuclear or high exploaive for the 
stockpile, in addition, thia base has furnished the faolli- . 
ties for the limited amount of ordnance engineering develop- 
ment and teata of reliability which have baan carried out by 
the project* 

16* In retroapect, it la believed that the project haa 
functioned reasonably well in fields which Involve basic 
physios, chemistry, metallurgy, and high explosives, it has 
made progreaa in the dealgn of nuclear oooponenta for weapons. 
It has not made satisfactory progreea in the ordnance engin- 
eering of weapons* Administratively soma progress has been 
zaade in employment praoticea for personnel; the payment of 
return travel oxpenses has bo en discontinued except for 
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special cases; and property procedures have been modified 
to meet saore nearly the requiromenta of peacetime practice. 
Insufficient rosoaroh has bean oarrled out dlreoted towards 
eatabliahlng a baala for oore satisfactory health safety 
practice* Tor the special hasarda affecting this type of 
work, although progreaa has been made In the routine adminis- 
tration of known teats and precautions* The praotloa of 
leaking critics 1 assemblies has bean discontinued until * 
remoto control technique is available eerly in 1047. There 
has been Inadequate Integration of the community with re- 
spect to the relationships between the Technical Area and 
the Military FoaC In spite of continued efforts by senior 
technical and senior military personnel, there remains an 
incoxpatabllity or antagonism apparently Impossible to over- 
come, resulting in a continual concern by the civilian tech- 
nical personnel that the "Army will take over". The roots 
of this difficulty lie far In the past, and the problem 
itself nay not be unique to Los Alamos* 

17. Your Commission now faces the problem of determin- 
ing the character and future directives of Los Alamos. Un- 
fortunately. Che local project is so small that the problems 
of the community bear upon the character of work done by the 
Technical Area, and rooiprooally. the existence of the Tech- 
nical laboratory determines the existence of the community* 
Tihile these problems can be discussed separately, their 
simultaneous successful solution is required for the success 
ol ei ther* 

13* The Los Alamos Laboratory does not presume to in- 
dicate to the Commission what the policy of that body should 
be with respect to the national need for atomic weapon de- 
velopment* Nor should the laboratory as such express Its 
viows on the relationship of such a national program to the 
international scene. The discussion which follows is baaed 
upon the assumption that the United states will require, for 
an unknown time to come, a program in atomic weapon develop- 
ment and rosoarch* Auch a program should be directed not only 
at rsalntaining an immediate superiority for the united states 
In this field, but towards maintaining general scientific 
progress and a concern for basic and long-range developments 
which will make Tor strength in the future. It is also 
assumed that the government of the United States must know 
what weapona uii^ht be arrayed against it for the proper 
forraulatlon oi its own national and international policies* 
the ensuing discussion is based in sdditlon upon an assump- 
tion, which the laboratory can only suggest, that tho Com- 
oisalon shares with the established armed forces of the United 
States a responsibility for tho security and defense of the 
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country; that tho atonic eaapon play a a fundamental rolo in 
any security program s»t up at this ti;so; and that, therefore, 
tha CoiUfllaaion ana the Army a.ui ,:avy sro jointly cine turned 
*Ith tuLti problora. 

19. It has teen no tod that, up to the proaont tl^o, tho 
Los Alanoo laboratory has been responsible Tor the atomic 
weapon in its entirety* The atoialc bonib has been o.nployed 

bj the armed forces exactly as received froa Loo Alamos and 
assembled with only Loa A Lomos personnel • The: o has remained, 
ovar since the close of tho war, concern as to the engineering 
reliability of the weapon as well as a conviction that engin- 
eering inprovo.aenta were not only possible but dosirablo. The 
skepticism of the armed forcea with respect to the ballistic 
do terminations of Los Alamo* personnel has alroady bo en appar- 
ent, and It ;aay be anticipated that this feeling will grow 
to include the fusing and firing mechanisms and the complexity 
of weapon assembly. It is further noted that a dotcand is al- 
ready apparent for weapons of somewhat different engineering 
propertios — o.^j. a weapon which will penetrate the surface 
of water and detonate at a pro -determined depth. Other re- 
quests from the armed forces including the guided missile 
investigators may be expected to appear shortly. 

20, It is tho belief of the senior technical personnel 
at Los Alamos that this laboratory should not attempt to 
carry out these purely ordnance engineering aspeots of atomic 
weapon development. Conversely, it is strongly suggested 
that these problems should be handled using the 3 and la Lab- 
oratory, the existing ordnance facilities of the Army and 

7a vy, as well as additional laboratories that may have to be 
set up. 

21* It is suggested to your Commission that the Los 
Alamos Laboratory may be most eff eotive if its concern la 
limited to the nuclear components of a toad 0 weapons including, 
naturally, the technique of supercritical assembly of active 
material. The laboratory would then be expeoted to carry out 
research on both long-range and short-range modlf lcatlona in 
the nuclear structure of atomio weapons, but would not be ex- 
pected to present to ordnance engineering laboratories mora 
than a functional design for a weapon with the exception of 
those parte intimately concerned with the nuclear reaotlon. 

22. 3uoh a division of responsibility will clearly call 
for the most active liaison between this laboratory and such 
other laboratories as are carrying out the engineering develop- 
ment. '.Vhile such liaison will present problems, they are not 
believed to be insurmountable. To maintain the present phil- 
osophy and localized Los Alamoa responsibility for complete 
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weapon development will not only result in a practical 
strangulation of effort devoted to long-range research, 
but will curtail the responsibility of the armed forces 
la a problem in which they are presumably able and anxioua 
to participate. 

23. It la further suggested that Los Alaxaoa retain 
the responsibility for testing the nuclear reaction* for 
new atomic weapons, but that such testa as have a purely 
uillltary significance be carried out by the arced forces. 
The distinction which is intended la that of separating a 
test of the "Alamogordo" type from a tost of the "Crossroads" 
type. In view of the Halted facilities of this laboratory, 
however, the nost aotlvo assistance of the armed forces would 
bo required in subsequent "Alamogordo^-type testa, but the 
directive responsibility would come from this laboratory. 

24. There is attached herewith a statement of the lab- 
oratory pro-rata for 1947. Following the suggestion above, 
this project would be relieved of essentially all the pro- 
craxa of the Weapon Engineering and Development Division 
(Paragraph "F"). in its place would be formed a touch smaller 
Domineering group whose responsibility to the weapon program 
would bo to represent this laboratory in its relation with 
the sandia Laboratory or other a^enoies oarrylng out atomic 
ordnance engineering, and to prepare for such agencies the 
preliminary suggestions Tor the design of weapons having a 
different ordnance character. The aandia satellite of Los 
Alamos tould become an independent entity and would probably 
have to be considerably enlarged. 

25. The problem of the "production" of atomic weapons 
has been considered above. It is believed that no Immediate 
ohange can be made in the extent of the limited actual "pro- 
duction" carried out by Los Alamos. However, if the phil- 
osophy of maintaining Los alamos as an atomic weapon research 
laboratory is carried out, It is suggested that plans be made 
to rexovo as much as possible of this routine activity from 
this 3ite. This has the additional advantage of disseminating 
the knowledge of the necessary techniques as well as decreas- 
ing the seriousness to the nation of a major aooldent or 
catastrophe at Los Alamos. 

26. A program of training regular military personnel 
in ths assembly and component part testing of the aurrent 
atomic weapons has already been instituted with personnel 
based at 3 and la, but receiving the nuclear and high explosive 
phases of their indoctrination at Los Alamos. The Los Alamos 
Laboratory ia no longer adequately staffed with personnel 
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jhosa pri-uary responsibility la the assembly of atomic 
weapons, although such aaaomoly could probably bo dono In 
a jravo national emergency. 

27. fhe stockpiling fluid atookpllo storage of atomic 
jroapona la booomin^ a purely military responsibility for 
which the currant headquarters are looatod at the Jandla 
Paso. 

23, It la probably true that the above activities in 
weapon research and development are by no means sufficient 
if this country is to engage actively in an atomic armament 
race with any hope of ultimate success. At the rr.oat such a 
program can hope to achieve only a temporary security; at 
the lea at it preserves a framework from which an expansion 
can occur If this becomes inevitable for the nation, 

29. Up to the present time, this laboratory has not 
concerned itself with the application of nuclear energy to 
problems of military propulsion. Although the preliminary 
phases of such development fall within the experimental and 
theoretical background of Los Alamos, it is dubious If an 
adequate program could bo carried out at this time without 
an expansion of the facilities of both the laboratory and 
community, iiowevor, the oharaoter of the experimental re* 
search required by such a program, as well as its intermediate 
nature between a rcaotor and a nuclear explosion, suggests 
the possibility of ultimate participation In this field by 
the 1x33 Alamos Laboratory. 

50, The intimate relationship between the Los Alamos 
community and its technical activities has been mentioned 
above. During the war and the post-war year, this relation* 
ship has had a hybrid civilian-military oharaoter with the 
community considered as a rather unusual variety of Army 
Post, The exact oharaoter of the community status has varied 
with the dispositions and directives of the various Commanding 
Officers and the Director of the Laboratory. It cannot be 
aald that there has ever been unanimity or complete satis- 
faction on this subject. 

31, For many roaaons, it is desired to suggest most 
earnestly to the Commission that they give the strongest con- 
sideration to operating Los Alamos — If it is to be operated 
with approximately the above philosophy -- as » one-contraotor 
civilian operation under the Jurisdiction of the Commission and 
one or more of its Directors, we state with reluctance, but 
with conviction, that wo do not believe that a continued Army 
operation of Los Alamos as a research laboratory and attached 
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community will bo euooeeeful. Hop do wo believe that under 
Army operation It will retain or attract personnel adequete 
for the tasks facing it* Even the purely military guarding 
fuootloa will probably bo battor dono ultimately with civilian 



38* Tha oparatlon of Loo Alamoe aa a "ooapany town* 
in itself la characterised by a number of coaplloatione of 
whloh not tha least arises from a general doe Ire of personnel 
to own their hones and to be responelble through election and 
oosmninlty taxation for the conditions under which they live. 
At the pre tent time it is believed that theee problema permit 
of solution* the accomplishment of which may be difficult end 



33* Whether or not Los Alamos should be continued over 
a long period of time is doubtless a problem which will be 
oonaldered by the commission* This question has naturally 
received eonalderatlon here, and having received a tentative 
affirmative answer* has resulted in extensive programs of 
permanent construction* Many, but not all, of the activities 
proposed for this laboratory should not be conducted near 
populated arses* 'Ale isolation of the site represents certain 
community problem which is largely if not entirely balanced 
for personnel now here by the attractions of the clime te and 
of the present aountalnoua location. The isolation of the 
technical community is more eaelly handled by a policy of . 
encouraging ettendenoe at national end regional scientific 
meetings, both of regular scientific eocletlee end within the 
Kanhattan District* The absence of railroad connections has 
contributed to a eomewhat higher ooet of transportation of 
materials to the project* Sot a negligible factor Involved 
In a propoeed change of looatlon Is the feet that e large 
number of technical personnel have remained with the project 
beoauee they end their faallles enjoy this looatlon more than 
urban communities* It Is hoped, should a new looatlon be 
considered, that its advantages will be 



34* Should the international situation develop to the 
point et whloh the United States nay cease to have any concern 
for further weapon development or production, the Loe Alamos 
Laboratory program would require oereful reoonsideretlon* 
Since, presumably, this Is not a point at issue at the pre- 
sent time, it need not be ooneiderod here except to state 
that the operations Involving plutoniua, the beslo chemistry 
and physios, the fast reaotor, the large Van de Oraaff ac- 
celerator, studies of materials at high tempera turee. 
pree euros, and radiation densities are ell activities whloh 
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will undoubtedly play a role in the/peeoeful applleatlons 
oX atoado energy no lose Important than tha role anion they 
play in * program whose objective la weapon reaearoh. 

35. The above dlaouaalon in no eenae deals with all 
th« programs or problems of tha laboratory, but It la be* 
lieved that tha major ones have baan presented. Tha ataff 
ot tha laboratory *•» <>r oourae, deeply oonaarnad with tha 
attitude or the Comndaalon with reapeot to these uattere* 
and la, ot oourae, available Tor any mora detailed dlaouaalon 
whleh the Commiaalon may deelre* 

Respectfully aubmitted. 



N. K* Bradbury 
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File References 



Ref.No. 



Item 



Par. No. 



The following documents present various technical aspects of 
the Crossroads Operation. Copies are located in the Los Alamos 
Document Room, Los Alamos, New Mexico. 



1.45 



Number Title Date 

LAUS-430 Crossroads Technical 9/1/46 
Instrumentation Report: 
Timing Signals (Test A & B) 

LAMS-428 Crossroads Technical 9/1/46 
Instrumentation Report: 
Air-dropped condenser 
gauges . 

LA1JS-428A Supplement - Crossroads 9/1/46 
Technical Instrumentation 
Report: Air-dropped condenser 
gauges . 



Author 



K. G. Y/eiss 



J. C. Wieboldt 



J. C. iVieboldt 



LA-613 
LAHS-431 

LAMS-378 
LAV3-381 
AM-2663 

AM-2664 
Aii-2363 



Nuclear efficiencies of 11/26/46 W. Rubinson 
the Bikini shots as deter- 
mined by the Radio- chemical 
Method. 



Crossroads Technical 9/1/46 
Instrumentation Report: 
Gamma Timing Radio Link 
(Test B) 

Manual for Pit Assembly 3/22/46 
of Nagasaki Type Bomb. 

Pit Catalog; Destination 5/7/46 
Kit. 

List of Reports Prepared n.d. 
by Director of Ship Material 
Organization. (Operation 
Crossroads ) , 

List of Reports to the n.d. 
Technical Director, Joint 
Task Force One. (Operation 
Crossroads) 

Catalog of Atomic Bomb n.d. 
Photography for Able Day, 
1 July 1946 and Baker Day 
25 July 1946 

mo 



T. D. Cabot 
A. S. Jerreras 



R. E. Schreiber 
R. E. Schreiber 



United States War 
and Navy Depts, 
Joint Task Force 
One 

United States War 
and Navy Depts, 
Joint Task Force 
One 

United States War 
Dept. Army Air 
Forcers 



Ref. No. 



P3r. No 



AM-2360 Crossroads Signals 
(Transcription) . 

AM-2443 Overseas History B- 
Division Measurement 
Section. 

AM-2483 Operations Crossroads, 
Official Report. 



LA-55C Crossroads Handbook 

of Explosion Phenomena 



LA-577 Formation and Rise of 
Smoke Clouds from 
Explos ions 

LAMD-8 Crossroads Technical 

Planning for Bomb Section 

LAMS-432 Crossroads Teclmical 

Instrumentation Report: 
Firing Signals (Test B) 

LAUD- 52 History of Los Alamos 
B-Division 

LAES-429 Crossroads Technical 

Instrumentation Report; 
Gamma Ray Timing (Test B) 

LA-620 Capture-to-fission Ratio 
of Pu-239 for Bomb 
Neutron Spectrum. 



10/11/46 U. G. Holloway 

8/ 15/U6 H. M. Lehr 

K. G. Holloway 

n.d. United States War 

Dept. , Amy Air 
Forces 

4/9/46 S. T. Cohen; J. 

Hirschfelderj Mac 
H. Hull; J. L. 
Kagee 

6/18 A6 S. T. Cohen 
3/7/46 

9/1/46 H. J. Hall 

4/30/46 L f . G. Holloway 
9/I/46 N orris Nereson 



2/3/47 



W*. Rubins on 



Code of Classifications and Salaries prepared by the Personnel 2.14 
Group and approved in February 1946. A copy of these regula- 
tions is on file in the Central toil and Records Section, Los 
Alamos, Mew Mexico. 

Letter from ifajor R. I. Newcomb, 22 January 1946 to the War 2.16 
Department Wage Administrator on the subject of Special Bonus 
on Contract W-7405-Eng-36 (Test Personnel Only). Hi is basic 
communication was approved by first indorsement from John R, 
Ebersold on 25 January 1946. A copy of this correspondence is 
on file with the Assistant Area Manager, for the Los Angeles 
Office, Los Alamos Project Office, Los Alamos, Nev; Mexico. 

Letter of 28 January 1946 from Dr. N. E. Bradbury to automobile 2.22 
manufacturers requesting allotment of cars for Los Alamos. Copy 
located in Central L'ail and Records Group, Los Alamos, New Mexico. 
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Ref. No. Item 1 par. No, 

5 Letter of 23 July 1945 from Lt. William A. Farina to 2.50 
Lt. Col. S. L. Stewart on subject of Property Control at 

Project Y. A copy is located in the AEC Mail and Record 
Section, Los Alamos, New Mexico. 

6 Property Control Manual issued by Property Section to 2.52 
Division and Group Leaders. Copies are on file in the 

Supply and Property Group, Los Alamos, New Mexico. 

7 Inspection Report, 28 August 1945 from Lloyd E. Blanchard, 2.53 
Consulting Engineer to General L. R. Groves. A copy of 

this report is on file at AEC Mail and Record Section, 
Los Alamos, New Mexico. 

8 Letter from Dr. IVright Langham to Capt. James F. Nolan, 2.77 
8 March 1946 on the subject of: Violations of Health 

Passes. A copy of this correspondence is on file in the 
Health Group file3, Q Building, Los Alamo6, New Mexico. 

9 A copy of the Master Policy FD-502 contract, June 1945, 2,124 
is on file in the Business Office, Los Alamos, New Mexico. 

10 LA- 5 16 Measurement of IIuclear-Bamb Efficiency by Observation 3.14 
of the Ball of Fire at Early Stages, by Hans Bethe and 

Karl Fuchs, written 20 February 1946. A copy is on file in 
the Document. Room, Los ALamos, New Mexico. 

11 LAMS-300 Progress Report of Theoretical Physics Division 3.14 
for Septentber 1945, by Hans Bethe. A copy is filed in the 
Document Room, Los Alamos, New Mexico. 

12 LAM3-405 Progress Report for Theoretical Physics Division 3.14 
for May and June 1946, by R. D. Richtmyer. A copy is on 

file in the Document Roon', Los Alamos, New Mexico. 

13 LA-623 Radiation Hydrodynamics Part V, by Rolf Landshoff, 3.15 
10 February 1947. A copy is filed in the Document Room, 

Los Alamos, New llexico. 

14 LAMS-273 by Hans Bethe, Progress Report of the Theoretical 3.16 
Physics Division for July 1945. A copy is on file in the 

Document Room, Los Alamos, New Mexico. 

15 LA-590 Rate of Reaction in a Kuclear Fission Bomb Stopped 3.16 
by Depletion Alone, by E. Baroody, 24 July 1946. A copy 

is on file in the Document Room, Los Alamos, New Mexico. 

16 • LAMS-287 by Harus Bethe, Frogress Report of the Theoretical 3.18 

Physics Division, August 1945, 26 September 1945. A copy 
is filed in the Document Room, Los Alamos, New Mexico. 

17 LA-344 Six Lectures by E. Fermi, written by D. Inglis. 3.19 

Part 1 - Ideal Ignition lemperaturc, 27 July 1945 
Part 2 - Electron Temperature Lag. Secondary 
Reactions;, 7 August 1945 




Fief. No. 



Item 



Par. No. 



Part 3 - Addition of Tritium, IS August 1945 
Part 4 - Time Scale. Radiation Cooling. 

11 September 1945 
Part 5 - Thermal Conduction as Affected by a 

Magnetic Field, 17 September 1945 
Part 6 - Loss by Particle Ranges, 9 October 1945 

Copies of these reports are located in the Document Room, Los 
Alamos, New Mexico. 

18 Letter from Dr. R. R. Wilson, 31 October 1945, to Dr. N. E. 4.1 
Bradbury on the Subject of Combining R and F Divisions. 

\ copy of this letter is on file in Central Iit.il and Records 
Group, Los Alamos, New Mexico, 

19 Hie 40" Cyclotron was purchased from Harvard College by the 4.29 
Los Alamos Laboratory, on Contract U-7401-Eng-31, for 

#200,000. The Cockcroft-'.Valton accelerator was purchased 
from the University of Illinois, on Contract W-7401-Eng-32, 
for $22,000. The "short tank" Van de Graaff was purchased 
from the University of Wisconsin, on Contract Wr7401-Eng-33 , 
for $-80,000. 

20 Letter from Major General L. R. Grove-i to Dr. N. E. Bradbury 4.42 
12 December 1946, confirming telephonic authority of January 

1946 to construct Van de Graaff. A copy of this document is 
located in the laboratory Director's files, Los Alamos, New 
Mexico. 

21 v Letter from Dr. J. L. McKibben to Dr. N. K. Bradbury, 11 4.46 

October 1946, on the subject of the history of the 8 i'ev 
Van de Graaff Program. A copy is on file at Central Mail 
and Records Group, Las Alamos, New Mexico. 

22 LADC-72 Distribution of Neutrons in the Atmosphere by 4.67 
H. M. Agne.v, W. C. Bright, and Darol Fromm. This was later 
published in Physical Review, 1 August 1947, Vol. 72, No. 3. 

23 A complete historical record on the radiation accident 5.16 
31 August 1945 fatal to Harry K. Daghlian, is on file in 

the Central Mail and Recorde Group, Los Alamos, New Mexico. 

24 The complete case history of the accident and death of 5»20 
Louis Slotin, 21 Kay 1946, is on file in the Central Wail 

and Records Off ice, Los Alamos, New Mexico. 



25 LAf.LS-452 The Pajarito Safety Manual, by Raemer Schreiber 
3 December 1946. A copy is located in the Document Room, 
Los Alamos, New Mexico. 

26 LUIS-367 Experiments on a High Efficiency Fast Neutron 5.??-3 
Counter, by Christopher Wright and Volney C. Wilson, dated 

9 April 1946. A copy is located in the Document Room, 
L03 Alamos, New Mexico. 



Ref No, 



Item 



Par. No. 



27 LA- 531 Time-Space Relationships by Julian Mack, 5.56 
2 April 1946; LA-509 Gamma Radiation at Hiroshima, 

by Donald C. Livingston, 10 December 1946. Copies 
of these documents are on file in the Document Room, 
Los Alamos, New Mexico. 

28 Letter from Dr. Eric Jette to Dr. N. E. Bradbury, 6.8 
ID April 1946, on the subject of Chemical and 

Metallurgical Research at Site Y. Original copy is 
located in Central Mail and Records Group, Los Alamos, 
New Mexico. 

29 Complete correspondence from Dr. N. E. Bradbury, Major 9.4 
General L. R. Groves and Captain R. A. Lavender approving 

the establishment of the Documentary Division with Major 
Ralph Carlisle Smith, Division Leader, and final directive 
from Dr. 3radbury announcing the formation of this new 
division, 21 August 1946. Located in Central Mail and 
Records Group, Los Alamos, New Mexico. 

30 Letter from H. A. Bethe, 21 August 1945, gives the tenta- 9.7 
tive plan for the Los Alamo3 Handbook, with suggested 

topics. A copy is filed in Central Mail and Records 
Group, Los A}arao3, New Mexico. 

31 The Tolman Report of December 1945, recommended the 9.16 
program of declassification adopted by the Manhattan 

Engineer District. A copy of this report is on file in 

the Laboratory Director's Office, Los Alamos, New Mexico. * 
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name index 



Ackeraan, Major J. 0,, 7.20 
Agnew, H. M., 4.67 

Allen, Harry 3., 2.3, 2.3, 2.44, 2,46 
Allison, 3. K. , 9.8 
Anderson, H. L. , 4*2 
Ayers, Alan, ft. 23 

Bacher, Robert, 1. 27, 9.8 
Bainbridge , K. T., 9.8 
Baker, R. D. , 4.U, 6\2ff, 6.5^ 6.27, 
6.34 

Barschall, H. H» , 4.2ff 

Beck,Eldon 2.3, 2.58ff 

Bethe, Hans, 1.27, 2.5, 3.4, 9.8, 9.10 

Bibbs, Vttlliam J5. , 2.121 

Bice, R. A., 8,23 

Birch, P., 9.8. 

Betts, Col. A, W«, 2.3, 2.8 

Blanc hard, Lloyd S., 2.58 

Bradbury, Dr. «. l,15ff , 2.2, 2.4, 

2.22, 2.28, 4.46, 8.1, 9.1, 10.1, 

1&4 

Breischer, E. , 4.2 

Bright, t. C., 4.67, 5.13, 5.15 

Brixner, B. , 5. 1 

Brode, R« 3., 8.1, 9.8 

Brooks, H« U, 7.5, 7.13 

Burke, J»K., 6.2, 6.40 

Burris, Stanley, 5.38 

Caldea, William, 8.23 
Campbell, A. W.,~7.4, 7.32 
Carlson, B. , 3.7, 3.13 
ChalUs, George S., 2,8, 2,22 
Cieslicki, Marion, 2.81 
Clark, J. C, 725, 7.26 
Clausen* R. E. , 2.17 
Cleary, Pfc." Patrick, 2.81 
Corson, Dale, 8.1, 8.19, 8.22 
Creutz, E. , 5*1 
Critchfield, C. L», 5.25 
Cromer, S. J., 6.40. 

Daghlian, Harry K. , 1.25, 2.70, 2.81, 
2.101, 2.116, 5.16 c 

Davis, Robert R. , 9.10 

de Hoffman, Frederic, 2.5, 9.16 ■ 

Demson, E. J., 2,3, 2.5, 2.17, 2,19, . 
9.4 

Dow, David, 2.1, 2.3 
Drager, Herbert W., 2.62 ' 
Duffieli, R. B. , 6.4 
Dyhre, A. £. , 2.6, 2.128ff 



JHlS.uOoUWiti** co^ps OF £ MG£(S'; 

m J O F ^ ^jPlES. SEWES^_ 



Ehrlich, R», 3.5 



••, • • ' ivO 

Farina, C&pt», William A*, 2.50 f' 
Fermi, Enrico j 1.27, 3.10, 3.19, 4.1 
Feynman, R. P., 3.2, 3.1P, 3.3.9 
Flanders, D. A*, 3.2* 3*5* 3.7 
, Fowler, Glenn, 8.1, 8.23 
Fowler, J. A., 4>4* 4.59 . 
Francis, C. M», 2. 61 
Friedlander, G. P., 6»2 
Frish, 0. R. 9*8 \ - 
Froman, Darol, 1.28, 4.3ff , 4.62, 

4.67, 5.1, 9*8 
Fuchs, t+ f 3i26 

Fulbright, H. W, 5.1, 5.25, 5.29 
Fussell, 1., 8.1 . " 

Gardner, Lor la, 2#dV 2,65 

. Gamer, C. 3. *; 6.2, 6, 14 

Gee; Col. H. 8.21 

Goldstein, Lj. 3.11, 3.13 

Graves, Alvin, 2.81, 5.1, 5*38 

Greisen, K., 7.4ff ; 7.2? 

Groves, Gen. 1* R., 1.15^,1.17, 2,2, 

2.51, 2.58, £?, 4.42 . 

' . • . * ' x • 

Hall, David, 2.42, 4.4, 4.13, til, 

5.40 ^ 
Hageaan, Dr. Paul, 2.81 
Hainmel, E. ?«, 6.2, 6*5, 6.37 
Hamming, R. W. f 3»5 
Hane, Wilbur," 4.3 
Harmon, K. U., 6,2, 6.14 
Hawkins, Davict # 2.5, 9*10 
Hawkins, U G.i 2.129 
'Hempelmann, Dr. Louis, 2^5, 2.73,. • 

2.81, 2.87, 5>45 
Henderson, R. f«, 8*1, 8.4, 8.23 
Herb, R. G,, 4.43 
Hightower, L» E. , 7.4, 7.20 
Hill, It. Robert C. (T/SNR), 2.3, 2.8, 
Hlnch, W* K» , 6.2, 6.A9 
Hirschf elder, J. 0., 3.2, 3.8, 3.10 
Hoffman, Dr. J. G. , 2.80ff, 2.87 
Holloway, Dr. Marshall, 1.40, 1.44, 

5.13, 5.15: . 
Hoyt, P., 3.10 
Hoyt, Henry,. 2.8, \ 
Huf fines, Robert* A. 2.121 
Hull, Major Albert G. Jr., 2.50ff 

Ingham, Sydney, 2,60ff 

Inglis, David ,R., 2.5, 9.8, 9.10 

Jette, Eric, 1,28, 6.1, 6.8 
Johnson," A, R., 2.46, 2,51 
Jorgenson, T. A;, 4.3 



Kehl, G. L., 6.2; 6*27. 
Keller, John, 2*65 
Keller, Joseph* 3*5 . 
Kellogg, J. U* B. , 1.29, 4.5 
Kennedy, Joseph, 1.27, 6*1, 9.8 
Kershaw, 3tanley,H*, 2*57ff 
King, L. D*> P., 4.2, 4.4, 4*21 
Kietiakowsky, George, 1.27, 7.3, 9*8 
Kline, 3* Allan, 2.31 
Koski, V. S., 5*1, 5.47 

Landahoff, ft., 3*7, 3.13, 

Iangham, Dr* Wright, 2.77, 2*83, £*87 

Large, Cap*., 2.67 

Lavender, Capt* R. A*, 9.4 

Laws on, Philip, 2.122 

Lemons, J. P., 6.5, 6.14 

Lipkin, D., 6.2 

Livingston, Donald C, 5.56 

Lockridge, Col. R. -if*, 8.1 

Long, Earl, 2.30 

Loomia, R. L., 5.27 

Kachen, Arthur, 8.23 

Mack, Julian, 5.56 * 

Magee, J. L*, 3*8 

Manley, John, l*28ff, 4.2, 4*5 

Mark, Carson, 3.5, 3.13, 3.39 

Marshak, R. , 3.10 

Martin, D. 3., 6.2, 6.17 

McKibben, J. L., 4*3Xf, 4.20, 4.43, 

4.46 •' * 

McMillan, 0. P., 5.29 
McNiemey, V. L., 2*104 
Metz, Charles P. ,, 6.5, 6#9 
Miller, Herbert 1», 9.4 
Mitchell, D. P., 2,44 
KOeding, Henry, 8.23 
Morrison, Phillip, 2.42, 3.39, 4*2, 

4.7, 4.13, 5.17 
Muncy, J. A. D., 2.6 1 

i . 

Matunan, Col. ^Arthur C*. 2.1D6ff „, * 
Neddermeyer, S. H., 4.54, 4.58, 5*1 
Nelson, E. q., 3*2, 9*8 
Newburger, Maj. Sidney, 2,120 
Nolan, Capt. James P., 2.73, 2.87 
Nordheiai, Gertrud, 3.10 
Nordheim, Lot har, 3*10 

i *.'•*» "#*■'-< 
O'Brien, Inea, 2.5 ' V 
. OgJ-e, William, 4.4, ~<* ... 

Oppenheimer, Dr. J. R», £,15, 2.2, :9.1 



penny, 3. G.> ; 2*7 ! 
Peierls, R. E,, 3*2, 9.8 
;•■ ■ Pepkowita, L. P.,, 6,9 
\ Perlman/ Theodore, 2*81 ' 
Petrsfilka, Henry, . 5.27 
Pittnan, Prank K. f 6*5, 6*40, 6.47 
Placaek, George, L,28> 3*2, 3.4, 

3.9/ 9*8 *> ' V- / 
Potrat3,H.,A*« 6*S, 6.9 / 
■ " ■. ;'4i »•* '• , ' 

■ Ramsey, H* : P*^ 9.8 " , 
■ Reines, P.* 3*7, 3. if* 3.3« ■ 
Reua, Clyde, 2* 53 

Richteyer; R. JD*, 1.29* 3*9, 3,12,' 
A '- 3.13 I"' C: •:• 
,Roth, Dennis. 2*122 
v Roth, Capt. Lloyd J., 2.122 
„■ Roth, Mary J., 2.3J22 , '■ \\ 
Rowe, J, L», 8.23 . 
Roy, Max, 1.28, 7*3 
Ruse, Harlow, 3*23 

"Sawyer, Dr. Ralph A., 1.40 
Schaffer,. Wilbur, 8*23 
Schreiber, R* 5., 2.31, 5.1, 5.8, 

5.32ff; 5.23 
Sqhulta, Gus, 2*3, 2.3, 2*36 
. Schwarta, Joshua I*; . 2* 121 '•*-:■'„ 
"1 Seely, L.8*, 7.5, 7.27 

Seeraan, Col. :L* £., 2,2ff, 8*1 
Segre,, E., 4*2. ' ;'. . 

>■. Serber, R.', 3.2 v 
Serduke, J., T.> 5*1 .'Z 
Shane, C*. D.; 2*9,V 2.11, 2.17 V ' 
Slotin, Dr. Louis,. 1.25, 2.70, ^♦81 t 
2*120, 5*1, 5.17, 5.20, 5.23 t 
, Slotin, Sonia, 2*120 • 
' Smith, Cyril S*, 1*27, 6.1/9.8 
Smith, Ralph Carlisle, .1.28, 2,5, 9*4 
Spenee, R. W,/6*,5* 6.23 « ; , .' 
Staub, K*> 4*2 
.. Stevens, Lt*. Col* .2*110 • V ^>*; ;; K£1 * 
•' Stewart/ Lt., Col.! 2*4, , 2.11, ' 

• 2*111 . 

Stout, J.' .f. , 7*4 

Taschek, R* J , 4.2ff ... 
.. ,Taub, J* M.,'6.2, 6.5, 6*29 7 

Teller, Dr*< /Bdward, 1*21, 3.5, 3.30* 

• 3.32, 3*26, 3.32ff, 4*2 V 
Tenny, G* B«, 7.4, 7.6 - 

. ■ Thomas, Conrad W, , 2,8, ' 2, 64 *' 
^Thompson/ La. Roy> 5. 12£f 



Titterton, Ernest, 2*7* 4.4, 4.19 
Tribby, James, 6.5, 6*49 
Trump, Dr., 4.43 
Tuck, J. L., 2.7> 5.1 

Ulam, S., 3.U, 3.13 

Underhill,. Robert, 2.4, 2.3^, 2,122 

Van Artsdalen, B* R,, 7»4ff, 7.33 y. 
Van de Graaff, Dr., ft* J., '4.43 
Van Gemert, Robert J. > 2.46 
Vier, D* I., 6.5, 6.17 
Von Neanann, J.,.3#H>, 3.26 

•Walters, F. M* Jr.* 4& 6*27 
' Warner, Roger, 1*2$, 1.40, 1,44, 
8. Iff, 8*19, 3.22ff 
Warren, Col. Stafford, 2.37 
Weisner, J. B», 3.1 . 
Weisskopf, V. P., 3.2, 3.5, 3.10, 9.3 
Welton, T., 3.10. 
Whipple, Capt. Barry O., 2.73 
Wilhoyt, Lt. Col. E. 8.22ff 
Williams,. J. It., 4*43v 
Wilson, Robert ft. t 1*27, 4.1, 4.2, 9.! 
Wright, 0. U, 8*23 



Young, Duright. 2.81 . 
loung, John, 2.3, 2.8, 2.19 



Zacharias, J. R., 1.27, 8.2 
Zlnn, Dr. Walter,- 5.19 
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B Division,. 1.40, 2.7i 2.71, 8.19 
B-29, use' of, 1.33, 4.63ff . 
"Baker" Teat, 1.38ff "'• 
Baratol, 7.12 ' • 

Barium, 6.15 

Bayo Canyon (RaLa), 2.69, 2.82, 5.40 
Berkeley . Accessions Department,- 2.112 
Beryllium, 5.20 

in initiator, 5.25 
Betatron, 4.54ff • 
Betatron Group, 4.54ff, 5.58 
Bikini (see Crossroads Operation), . 

1.39, 1.46ff, 2.13, 2.16; 2.46, 2.71, 

2.73 -'• 
Bio-Chemistry' Section, 2.77ff , 2,83 
Blast Measurements, 1.42, 3.1, 3.14 



Blood count3, 2.78, 2.83 
Bomb (see Implosion Weapon) 

assembly, 8.5, 8.17ff 

design, 8.5, 8,10ff 

development, 8.5, 8.14ff 

stockpiling,. 8.5, 8.16 

testing, 2.40, 5.33ff, 5.40ff, 8.5ff 
Bremsstrahlung, 3.29 
British Mission, 2.7 
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x-ray examination, 7.6ff 
Central' Mail and Records Group, 2.8, 

2.27 ' • ;■«: 
."Charlie" 1 Test, 1.38ff ' . 
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6.41 

East area, 6.17, 6.41 
West area, 6.4, 6.41 
Danger (see Hazard) 

Declassification Group, 2.5, 9.4, 9.15ff 
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